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Introduction to the CMOS Logic Family 

The standard CMOS Logic Family has excellent characteristics such as low power 
dissipation, a wider range of operating power supply voltage, high noise margin, etc.; 
however, it has popularly been thought of as a medium speed element because 
the upper limit of the operating frequency is a few MHz at 5 V supply voltage 
compared to other standard logic families. 

Matsushita Electronics Corporation has been conducting research and development 
of high-speed CMOS for application to high-speed electronic equipment as well, and 
has succeeded in the development of a new CMOS Logic family, the MN74HC 
Series, which has a pin configuration and operating speed in accordance with LS 
TTL. 

Because of the standardized design of output drive characteristics, customers find 
system design easy by using the MN74HC Series, and the series will be expanded for 
applications to all electronic equipments for consumer and industry use. 

For further applications of small and thin equipments, we have succeeded in supply¬ 
ing the Pana-flat package as the MN74HC00S Series. We are continually developing 
and introducing new products of high quality, high performance and high reliability, 
and we sincerely hope you will find this catalog for design engineers useful. 

October, 1986 

International Marketing Division 
Semiconductor Group 
Matsushiata Electronics Corporation 



The circuit examples in this manual have been used to describe 
the characteristics and properties of these products. The contents of 
the manual are complete as far as necessary to assure accuracy and 
reliability, and Panasonic assumes no responsibility with respect to 
problems resulting from the use of the circuits described herein or 
patents by third persons. Specifications may also be changed 
without notice in order to make improvements. 
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Numerical and Functional Index 


Type No. 

Functions 

Pins 

Page 

MN74HC00/S 

Quad 2-Input NAND Gate 

14 

27 

MN74HC02/S 

Quad 2-Input NOR Gate 

14 

29 

MN74HC03/S 

Quad 2-Input NAND Gate (Open Drain) 

14 

31 

MN74HC04/S 

Hex Inverter 

14 

33 

MN74HCT04/S 

Hex Inverter (TTL Input) 

14 

35 

MN74HCU04/S 

Hex Inverter (Unbuffered) 

14 

37 

MN74HC08/S 

Quad 2-Input AND Gate 

14 

39 

MN74HC10/S 

Triple 3-Input NAND Gate 

14 

41 

MN74HC11/S 

Triple 3-Input AND Gate 

14 

43 

MN74HC14/S 

Hex Inverting Schmitt Trigger 

14 

45 

MN74HC20/S 

Dual 4-Input NAND Gate 

14 

47 

MN74HC21/S 

Dual 4-Input AND Gate 

14 

49 

MN74HC27/S 

Triple 3-Input NOR Gate 

14 

51 

MN74HC30/S 

8-Input NAND Gate 

14 

53 

MN74HC32/S 

Quad 2-Input OR Gate 

14 

55 

MN74HC42/S 

BCD-to-Decimal Decoder 

16 

57 

MN74HC51/S 

Dual AND-OR Invert Gate 

14 

60 

MN74HC73/S 

Dual J-K Flip-Flop with Clear 

14 

62 

MN74HC74/S 

Dual D-Type Flip-Flop with Preset and Clear 

14 

66 

MN74HC75/S 

4-Bit Bistable Latch with Q and Q Output 

16 

70 

MN74HC76/S 

Dual J-K Flip-Flop with Preset and Clear 

16 

74 

MN74HC77/S 

4-Bit Bistable Latch 

14 

78 

MN74HC86/S 

Quad 2-Input Exclusive-OR (XOR) Gate 

14 

82 

MN74HC107/S 

Dual J-K Flip-Flop with Clear 

14 

84 

MN74HC109/S 

Dual J-l< Flip-Flop with Preset and Clear 

16 

88 

MN74HC112/S 

Dual J-K Flip-Flop with Preset and Clear 

16 

92 

MN74HC125/S 

Quad TRI-STATE Buffer 

14 

96 

MN74HC126/S 

Quad TRI-STATE Buffer 

14 

100 

MN74HC132/S 

Quad 2-Input NAND Schmitt Trigger 

14 

104 

MN74HC133/S 

13-lnput NAND Gate 

16 

106 

MN74HC137/S 

3-to-8 Line Decoder with Address Latches (Inverted Output) 

16 

108 

MN74HC 138/S 

3-to-8 Line Decoder 

16 

112 

MN74HC 139/S 

Dual 2-to-4 Line Decoder 

16 

115 

MN74HC147/S 

10-to-4 Line Priority Encoder 

16 

118 

MN74HC148/S 

8-to-3 Line Priority Encoder 

16 

122 

MN74HC151/S 

8-Channel Digital Multiplexer 

16 

127 

MN74HC153/S 

Dual 4-Input Multiplexer 

16 

131 

MN74HC155/S 

Dual 2-to-4 Line Decoder/Demultiplexer 

16 

134 

MN74HC157/S 

Quad 2-Input Multiplexer 

16 

138 

MN74HC158/S 

Quad 2-Input Multiplexer (Inverted Output) 

16 

141 

MN74HC 160/S 

Synchronous Decade Counter with Asynchronous Clear 

16 

144 

MN74HC161/S 

Synchronous Binary Counter with Asynchronous Clear 

16 

149 

MN74HC162/S 

Synchronous Decade Counter with Asynchronous Clear 

16 

154 

MN74HC163/S 

Synchronous Binary Counter with Asynchronous Clear 

16 

159 

MN74HC164/S 

8-Bit Serial-In Parallel-Out Shift Register 

14 

164 

MN74HC165/S 

8-Bit Parallel-In Serial-Out Shift Register 

16 

168 

MN74HC166/S 

Parallel-load 8-Bit Shift Register 

16 

172 

MN74HC173/S 

TRI-STATE Quad D-Type Flip-Flop 

16 

176 

MN74HC174/S 

Hex D-Type Flip-Flop with Clear 

16 

180 

MN74HC175/S 

Quad D-Type Flip-Flop with Clear 

16 

184 
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Type No. 

Functions 

Pins 

Page 

MN74HC183/S 

Dual Carry-Save Full Adders 

14 

188 

MN74HC194/S 

4-Bit Bidirectional Universal Shift Register 

16 

191 

MN74HC195/S 

4-Bit Parallel Shift Register 

16 

196 

MN74HC221/S 

Dual Monostable Multivibrator with clear 

16 

201 

MN74HC237/S 

3-to-8 Line Decoder with Address Latches 

16 

204 

MN74HC238/S 

3-to-8 Line Decoder/Demultiplexer 

16 

208 

MN74HCT238/S 

3-to-8 Line Decoder/Demultiplexer (TTL Input) 

16 

211 

MN74HC240/S 

Inverting Octal TRI-STATE Buffer 

20 

214 

MN74HC241/S 

Octal TRI-STATE Buffer 

20 

218 

MN74HC242/S 

Inverting Quad TRI-STATE Transceiver 

14 

222 

MN74HC243/S 

Quad TRI-STATE Transceiver 

14 

226 

MN74HC244/S 

Octal TRI-STATE Buffer 

20 

230 

MN74HC245/S 

Octal TRI-STATE Transceiver 

20 

234 

MN74HC251/S 

8-Channel TRI-STATE Multiplexer 

16 

238 

MN74HC253/S 

Dual 4-Channel TRI-STATE Multiplexer 

16 

242 

MN74HC257/S 

Quad 2-Channel TRI-STATE Multiplexer 

16 

246 

MN74HC258/S 

Quad 2-Channel TRI-STATE Multiplexer (Inverted Output) 

16 

250 

MN74HC266/S 

Quad 2-Input Exclusive NOR (XNOR) Gate 

14 

254 

MN74HC273/S 

Octal D-Type Flip-Flop with Clear 

20 

256 

MN74HC280/S 

9-Bit Odd/Even Parity Generator/Checker 

14 

260 

MN74HCT280/S 

9-Bit Odd/Even Parity Generator/Checker (TTL Input) 

14 

263 

MN74HC352/S 

Dual 4-Input Multiplexer (Inverted Output) 

16 

266 

MN74HC353/S 

Dual 4-Channel TRI-STATE Multiplexer (Inverted Output) 

16 

269 

MN74HC365/S 

Hex TRI-STATE Buffer 

16 

273 

MN74HC366/S 

Inverting Hex TRI-STATE Buffer 

16 

277 

MN74HC367/S 

Hex TRI-STATE Buffer 

16 

281 

MN74HC368/S 

Inverting Hex TRI-STATE Buffer 

16 

285 

MN74HC373/S 

Octal TRI-STATE D-Type Latch 

20 

289 

MN74HC374/S 

Octal TRI-STATE D-Type Flip-Flop 

20 

293 

MN74HC375/S 

4-Bit Bistable Latch 

16 

297 

MN74HC377/S 

Octal D-Type Flip-Flop with Data Enable 

20 

301 

MN74HCT377/S 

Octal D-Type Flip-Flop with Data Enable (TTL Input) 

20 

305 

MN74HC386/S 

Quad 2-Input Exclusive OR Gate 

14 

309 

MN74HC390/S 

Dual 4-Bit Decade Counter 

16 

311 

MN74HC393/S 

Dual 4-Bit Binary Counter 

14 

315 

MN74HC533/S 

Octal TRI-STATE D-Type Latch with Inverting Outputs 

20 

319 

MN74HC534/S 

Octal TRI-STATE D-Type Flip-Flop with Inverting Outputs 

20 

323 

MN74HC540/S 

Inverting Octal TRI-STATE Buffers Line Drivers 

20 

327 

MN74HC541/S 

Octal TRI-STATE Buffers Line Drivers 

20 

331 

MN74HC563/S 

Octal TRI-STATE D-Type Latch with Inverting Outputs 

20 

335 

MN74HC564/S 

Octal TRI-STATE D-Type Flip-Flop with Inverting Outputs 

20 

339 

MN74HC573/S 

Octal TRI-STATE D-Type Latch 

20 

343 

MN74HC574/S 

Octal TRI-STATE D-Type Flip-Flop 

20 

347 

MN74HC640/S 

Inverting Octal TRI-STATE Transceiver 

20 

351 

MN74HC643/S 

True-Inverting Octal TRI-STATE Transceiver 

20 

355 

MN74HC688/S 

8-Bit Magnitude Comparator (Equality Detector) 

20 

359 

MN74HC4002/S 

Dual 4-Input NOR Gate 

14 

362 

MN74HC4015/S 

Dual 4-Stage Shift Register with Serial-Input/Parallel-Output 

16 

364 

MN74HC4020/S 

14-Stage Binary Counter 

16 

368 

MN74HC4024/S 

7-Stage Binary Counter 

14 

372 
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Type No. 

Functions 

Pins 

Page 

MN74HC4040/S 

12-Stage Binary Counter 

16 

376 

MN74HC4049/S 

Hex Inverting Logic Level Down Converter 

16 

380 

MN74HC4050/S 

Hex Logic Level Down Converter 

16 

382 

MN74HC4051/S 

Single 8-Channel Multiplexer/Demultiplexer 

16 

384 

MN74HC4052/S 

Differential 4-Channel Analog Multiplexer/Demultiplexer 

16 

388 

MN74HC4053/S 

Triple 2-Channel Analog Multiplexer/Demultiplexer 

16 

392 

MN74HC4060/S 

14-Stage Ripple-Carry Binary Counter 

16 

396 

MN74HCT4060/S 

14-Stage Ripple-Carry Binary Counter (TTL Input) 

16 

400 

MN74HC4066/S 

Quad analog Switch 

14 

404 

MN74HC4075/S 

Triple 3-Input OR Gate 

14 

408 

MN74HC4078/S 

8-Input NOR Gate 

14 

410 

MN74HC4301/S 

TTL Input Octal TRI-STATE Latch with Inverting Outputs 

20 

412 

MN74HC4302/S 

TTL Input Octal TRI-STATE Latch with Inverting Outputs 

20 

416 

MN74HC4303/S 

TTL Input Octal TRI-STATE Flip-Flop with Inverting Outputs 

20 

420 

MN74HC4304/S 

TTL Input Octal TRI-STATE Flip-Flop 

20 

424 

MN74HC4305/S 

TTL Input Octal TRI-STATE Inverting Buffer 

20 

428 

MN74HC4306/S 

TTL Input Octal TRI-STATE Buffer 

20 

432 

MN74HC4520/S 

Dual Binary Up Counter 

16 

436 

MN74HC40104/S 

4-Bit 3-State Bidirectional Universal Shift Register 

16 

440 

MN74HCT40104/S 

4-Bit 3-State Bidirectional Universal Shift Register (TTL Input) 

16 

445 
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Numerical and Functional Index 


Functions 

Type No. 


NAND 

MN74HC00, 

MN74HC133 

MN74HC03, 

MN74HC10, 

MN74HC20, 

MN74HC30, 


NOR 

MN74HC02, 

MN74HC27, 

MN74HC4002, 

MN74HC4078 



AND 

MN74HC08, 

MN74HC11, 

MN74HC21 




OR 

MN74HC32, 

MN74HC4075 




Gates 

Buffers 

Buffer 

MN74HC125, 

MN74HC367, 

MN74HC126, 

MN74HC540, 

MN74HC241, 

MN74HC54i, 

MN74HC244, 

MN74HC4050, 

MN74HC365, 

MN74HC4306 

Inverter 

MN74HC04, 

MN74HC368, 

MN74HCU04, 

MN74HC4049, 

MN74HCT04, 

MN74HC4305 

MN74HC240, 

MN74HC366, 


Exclusive-OR 

MN74HC86, 

MN74HC386 





Exclusive-NOR 

MN74HC266 


Complex-Gate 

MN74HC51 


Schmidt Trigger 

MN74HC14, 

MN74HC132 




Transceivers 

MN74HC242, 

MN47HC243, 

MN74HC245, 

MN74HC640, 

MN74HC643 



MN74HC73, 

MN74HC74, 

MN74HC76, 

MN74HC107, 

MN74HC109, 

Flip-Flops 


MN74HC112, 

MN74HC374, 

MN74HC173, 

MN74HC377, 

MN74HC174, 

MN74HCT377, 

MN74HC175, 

MN74HC534, 

MN74HC273, 

MN74HC564, 



MN74HC574, 

MN74HC4303, 

MN74HC4304 



Latches 

MN74HC75, 

MN74HC563, 

MN74HC77, 

MN74HC573, 

MN74HC373, 

MN74HC4301, 

MN74HC375, 

MN74HC4302 

MN74HC533, 

Decoders 

MN74HC42, 

MN74HC237, 

MN74HC137, 

MN74HC238, 

MN74HC138, 

MN74HCT238 

MN74HC139, 

MN74HC155, 

Shift-Registers 

MN74HC164, 

MN74HC4015, 

MN74HC165, 

MN74HC40104 

MN74HC166, 

MN74HCT40104 

MN74HC194, 

MN74HC195, 

Counters 

Binary 

MN74HC161, 

MN74HC4040, 

MN74HC163. 

MN74HC4060, 

MN74HC393, 

MN74HCT4060, 

MN74HC4020, 

MN74HC4520 

MN74HC4024, 


Decade 

MN74HC160, 

MN74HC162, 

MN74HC390 




Analog 

MN74HC4051, 

MN74HC4052, 

MN74HC4053, 

MN74HC4066 


Multiplexers 

Digital 

MN74HC151, 

MN74HC153, 

MN74HC157, 

MN74HC158, 

MN74HC251, 


MN74HC253, 

MN74HC257, 

MN74HC258, 

MN74HC352, 

MN74HC353 

Encoders 

MN74HC147, 

MN74HC148 




Multivibrator 

MN74HC221 

Comparator 

MN74HC688 

Others 

MN74HC183, 

MN74HC280, 

MN74HCT280 
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Descriptions 


1. Outline of MN74HC Series 

The MN74HC Series is designed to be used in systems 
where low-power dissipation, a wider range of supply 
voltage and high noise margins are required, featuring 
basic logical functions and complete compatibility with 
LS TTL in pin configuration and operating speed. 

Easy system design is possible because of the standardiz¬ 
ed design of output drive characteristics. The MN74HC 
Series consists of the MN74HCOO Series standard DIL 
package, and the MN74HCOOS Series, which has en¬ 
abled smaller and thinner electronic equipment by 
adopting a small Pana-flat package. 

* Features of the MN74HC Series 

( 1 ) High-speed operation (Vcc 5V) 

Typical gate propagation delay times: 
tpdi = 6 ns typ. (Cl = 15 pF) 


tpd 2 = 8 ns typ. (Cl = 50 pF) 

Typical flip-flop operating frequency: 

= 60MHz typ. (Cl = 50 pF) 

(2) Wider range of operating power supply voltage =1.4 
-6V 

(3) Low power dissipation: 

1.0 mW/Gate (Vcc=5 V, f,=lMHz, Cl=15 pF) 

(4) Wider operating temperature range: —40 +85°C 

(5) High noise margin 

(6) Direct drive of LS TTL 10-input 

(7) Same function and same pin configuration as LS 
TTL 54/74 Series. Some have the same function 
and pin configuration as the CMOS 4000 Series. 

(8) Built-in static electricity protection circuitry 


2. Comparison with Other Logic Families 

Comparison between MN74HCOO (Quad 2-Input NAND Gates) and other logic families with same functions. 


Table 1 2-Input NAND Gate Comparison Chart 


Parameter 

H CMOS 

LS TTL 

TTL 

B-Type CMOS 

Remarks 

Power Supply Voltage 

1.4~6V 

5±5%V 

5±5%V 

3~15V 


Power Dissipation (typ.) 

ImW/Gate 

2mW/Gate 

lOmW/Gate 

ImW/Gate 

Vcc=5V, Cl=15pF 
fi = lMHz 

Quiescent Power (max.) 

100/< W/Gate 

22mW/Gate 

llOmW/Gate 

40a< W/Gate 

Vcc=5V, V,=GND 

Propagation Delay Time (typ.) 

6ns 

10ns 

10ns 

50~ 100ns 

Vcc=5V, Cl=15pF 

Output Current (Iql) (min.) 

2.5mA 

8mA 

16mA 

0.36mA 

Vcc=5V 

Noise Margin 

IV 

0.4V 

0.4V 

IV 

Vcc=5V 

Operating Temperature 

-40~+85‘C 

o~+70t: 


-40~+85t: 



3. Ordering and Numbering System 

The following indications information is needed for orders. 


(Type Number) 


MN 


74 


HC 


XX (X) 



S: Pana-flat package (small package) 
Empty: Standard plastic DIL package 


Device No. 

XX(X): Same function and pin configuration as 74LS TTL 
4XXX: Same function and pin configuration as CMOS 4000. 


High-speed COMS 
74HCOO Series 

MOS Integrated Circuit manufactured by 
Matsushita Electronics Corporation 
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4. Basic Circuitry and Construction of 
MN74HC MOS 

The basic explanation gives, as an example, the inverter 
of the MN74HC Series. 

As shown in Figure 1, the 74HC MOS inverter consists 
of a p-channel enhancement type MS transistor (?i ) and 
an n-channel enhancement type MOS transistor (Nj). 
Input is made by commonly connecting each gate, and 
output is made by commonly connecting each drain. 

Vcc (+)) is the source of the p-channel MOS transistor, 
and GND(-) is the source of the n-channel MOS tran¬ 
sistor. In this figure, the voltage (Vq) of the output (O) 
is considered when the voltage (Vj) of input (I) changes 
fromVccto GND 


Vcp 

/ ^ 


Input (I)«- 


\ 


p-channel 

^ MOS transistor (P^) 




Vgn 


-o Output (O) 


V n-channel 

MOS transistor (Nj) 


GND 


4.3 When the input (1) is Vcc level 

When Vqp of Pj and Vgp of Nj are zero and (Vcc— 
GND), Pj and Nj become OFF and ON, respectively. 
Accordingly, the operation becomes completely the 
reverse of the order in 4.1, the voltage (Vq) of output 
(O) becomes approximately GND level, and no current 
flows from Vcc to GND. The quadrature axis shows an 
input voltage and the axis of ordinates shows an output 
voltage in Fig. 2. The dotted line of the axis of ordi¬ 
nates shows current flowing from M:c to GND; current 
flows (Ice) only when the inverter changes. 



Fig. 1 74HC MOS Inverter 


Fig. 2 74HC MOS Inverter Input/output Voltage 
Characteristics 


4.1 When input (1) is GND level 

Vgp (voltage between gate and source) of P^ is - 
(Vcc—GND),and Pi switches ON because negative deep 
bias is applied to the gate. Vgn (voltage between gate 
and source) of Ni is O, and Nj becomes OFF. Output 
(0) becomes partial pressured level by the resistor ratio 
Pi and Ni but output voltage (Vq) becomes approxi¬ 
mately Vcc because ON and OFF resistance become, 
respectively, tens of ohms and several hundreds of M 
ohms. In this instance, no current flows from Vcc 
GND 


4.2 When the input (1) is an intermediate level 
between Vcc and GND 

Pi and Ni become ON and output (O) becomes in¬ 
termediate level partially pressured by Pj ON and Ni 
ON resistors. In this instance, output voltage (Vq) 
becomes approximately Vcc and GND when the input 
voltage (Vi) is near the level of GND and Vcc» 
respectively. 

Current flows from Vcc to GND. 


A sectional view of the 74HC MOS inverter is shown in 
Fig. 3. There should be perfect separation between the 
p-channel and n-channel MOS transistors in order for the 
74HC MOS inverter to be used on the signal silicon 
substrate; for this purpose, a pn conjunction is used. 


Input Output 



Aluminum 
Oxide layer 
Silicon 
substrate 


Fig. 3 Sectional view of the 74HC MOS Inverter 
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In this figure, the p-channel MOS transistor is grown on 
the n type silicon substrate and the n-channel MOS 
transistor is grown on the p-well in the substrate. When 
power is switched on, the substrate and p-well become in 
a condition of reverse bias of (Vcc—GND), because the 
n-type substrate and p-well are connected to Vcc 
GND respectively. Therefore, the p- and n-channel 
transistors can operate independently of each other. A 
parastic diode is inserted into the 74HC MOS circuit, as 
shown in Fig. 4, and, when the rating at each terminal is 
exceeded, excessive forward current may flow to these 
diodes, and the IC may be damaged. For this reason, 
absolute maximum ratings must be maintained. 


Q Vc 


Di 


- H? k 


Input o 


D2 X 




D 4 


“O Output 


Db 


6 GND 


R : Input protection diode 

: 

Di»: [ Input protection diode 
D2 

D 3 : p-channel transistor 

Parasitic diode by drain growth 
D 4 : n-channel transistor 

Parasitic diode by drain growth 
D 5 ^ Parasitic diode by p-well growth 

Fig. 4. 74HC MOS inverter equivalent circuit 
considering parasitic element 


As shown in Fig. 4, input protection diodes such as Dj, 
Di» and D 2 are used for the protection of the CMOS 
input gate from static electricity. These diodes are used 
in all products of the MN74HCOO Series (although only 
D 2 is used in the MN74HC4049/S and MN74HC4050/si 


5. Handling of the MOS Device 

Circuits for protection against static electricity are used 
in all MFC MOS ICs; however, the IC will be damaged by 
accidental excessively high voltage. 

Accordingly, the following cautions should be followed 
in order to handle the device safely. 


(1) During use 

Be sure to ground the person (by a resistor of IMO) 
handling the ICs and also any charged materials on 
the work discharged. 

(2) For storage and transport 

It is necessary to use an MEC — specified container 
and/or conductive material. These containers are 
used to either short or insulate ICs, 

(3) Test and Handling 

When testing and moving an IC from one carrier to 
another, be sure to handle it on a conductive board 
(metal table, etc.) Also be sure to ground the 
person to the conduction table (by a metal chain or 
lead wire). Testing and handling equipment should 
also be grounded to the metal table, A signal should 
not be input when the devices is in the OFF mode. 

(4) Securing 

It is necessary to secure the MOS IC after all parts 
have been secured, and it is best to ground the IC, 
the metal portion of the printed-circuit board, the 
jigs, tools and workers in order to prevent a failure 
in the process line. 

If the printed-circuit board can’t be grounded, the 
worker should first touch the printed-circuit board 
before he touches the MOS IC to the printed-circuit 
board. 

(5) Soldering 

The soldering iron, even a low-voltage one, and the 
soldering bath should also be grounded. 

(6) Static electricity 

Workers should wear clothes which do not attract 
static elecricity (avoid using work clothing made of 
nylon or other synthetic fibers). Care should be 
taken even after the MOS IC is secured to the 
printed-circuit board. Conductive clips or tape 
should be connected to the terminals of the circuit 
board in order to protect from static electricity 
through the board, because the board is only an 
extension of the lead wire of the device secured to 
the board until the assembled board is installed in 
the system and the appropriate voltage is applied. 
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6. Symbols and Terms 


• Current 

+ is current flowing into an element and - is current flowing out from the element. 



Term 

Description 


Input current 

Sink current at the specified input voltage and Vcc 

loH 

Output HIGH current 

Sink driving current at the specified output HIGH voltage 
and Vcc 

loL 

Output LOW current 

Sink driving current at specified output LOW voltage and 
Vcc 

Icc 

Quiescent power supply current 

Sink current into the Vcc terminal at the specified input 
voltage Vcc 

Iqz 

Output OFF current 

Current which flow^ into or out from an off-state tri-state 
output when the output is connected to Vcc or GND 

IlL 

Input LOW current 

Current which flows into an element at the specified input 
LOW voltage and Vcc 

IlH 

Input HIGH current 

Current which flows into an element at the specified input 
HIGH voltage and Vcc 

IcCL 

Quiescent LOW power supply current 

Current which flows into the Vcc terminal at the speci¬ 
fied input LOW voltage and Vcc against all inputs 

IcCH 

Quiescent HIGH power supply current 

Current which flows into the Vcc terminal at the speci¬ 
fied input HIGH voltage and Vcc against all terminals 


• Voltage 

GND is the lowest voltage which is applied to an element; all voltages are relative in value to GND. 


Symbol 

Term 

Description 

Vcc 

Power supply voltage 

Highest positive (+) voltage 

GND 

Power supply voltage 

Highest negative (—) voltage of a single power supply; 
reference voltage level to others; GND 

Vee 

Power supply voltage 

One of the negative power supply voltages and highest 
negative power supply voltage which is a reference voltage 
to others 

ViH 

Input HIGH voltage 

Input voltage range showing logical HIGH of the system 

V,L 

Input LOW voltage 

Input voltage range showing logical LOW of the system 

VoH 

Output HIGH voltage 

Voltage range of the output terminal at the specified 
output load and power supply voltage 

VoL 

Output LOW voltage 

Voltage range of the output terminal at the specified 
output load and power supply voltage 


• Analog symbol 


Symbol 

Term 

Description 

Ron 

ON resistance 

Effective ON resistance of analog-transmission gate at the 
specified input voltage, output load and Vcc 

^Rqn 

A ON resistance 

Difference of effective ON resistance between the two 
transmission gates of the analog-switch at the specified 
input voltage, output load and Vcc 
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Common Specifications 


High-speed CMOS logic IC MN74HCOO Series operates 
in the range of Vcc = + 1.4 ~ 6.0 V (GND=0V), and 
each specification is guaranteed at Vcc = 2.0V, 4.5V and 
6.0V. 

The high-speed CMOS logic IC operates in the wider 
range; therefore, it is not so critical relative to power 
supply regulation as the conventional logic IC (TTL, LS 
TTL). 

It operates at Vcc = +1.4 V (min.) if the noise margin 
and interfacing problem with other equipment are not 
considered. 


In addition, it operates ^t Vcc = +6.0 V (max.) if power 
dissipation and interface are not considered. Unused 
terminals should be connected to Vcc, GND or other 
input terminals. Countermeasures against static electri¬ 
city are taken for the input/output terminals of the 
high-speed CMOS logic IC; however, we recommend 
careful handling even so. 

Individual specifications are described in the individual 
data sheets; common specifications are summarized as 
follows. 


1. Absolute Maximum Ratings 


Parameter 


Supply voltage 


Input/output voltage 


Input protection diode current 


Output parasitic diode current 


Output current 


Supply current 


Storage temperature range 


Table 2 Absolute Maximum Ratings 


Power 

dissipation 


MN74HCXX 


MN74HCXXS 


Ta=-4Q~+60°C 

Ta=+6Q~+85°C 

Ta=-40~+60'’C 

Ta=+60~+85X 



Rating 


_ -0.5~+7.0 _ 

-0.5~Vcc+-0.5 

_ ±20 _ 

±20 

±25 (STD), ±35 (Bus driver) 


±50 (STD), ±70 (Bus driver) 


-65~+150 


400 


Decrease to 200mW at the rate of 8mW/°C 


_275_ 

Decrease to 200mW at the rate of 3.8mW/°C 





Parameter 


Operating supply voltage 


Input/output voltage 


Operating temperature range 


Input rise and fall time 


Rating 

HC 

HCU 

HCT 

1 .4-6.0 

o 

o 

1 

4.5-5.5 

0—Vcc 

0—Vcc 

0—Vcc 

-40-+85 

-40-+85 

-40-+85 

(Vcc) 

2.0V 0-1000 
4.5V 0-500 

6.0V 0-400 

(Vcc) 

2.0V 0-1000 
4.5V 0-500 

6.0V 0-400 

0-500 
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Common Specifications 


2. Main Characteristic Figures 

Necessary main characteristics are shown by the example of MN74HCOO (Quad 2-Input NAND Gates) 



Voltage Vds (V) between drain and source Voltage Vps (V) between drain and source 

FiQ- 5 Id—Vds characteristics (p-channel) Fig. 6 Id—Vds characteristics (n-channel) 



Input voltage Vj (V) 

Fig. 7 Propagation characteristics (with buffer) 



Input voltage Vi (V) 

Fig. 8 Propagation characteristics (with buffer) 



Load capacity Cl (pF) Input frequency f| (Hz) 

Fig. 9 Load capacity vs. propagation delay characteristics Fig. 10 Power dissipation vs. input frequency characteristics 
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Common Specifications 


3. DC characteristics (GND=0V) 


Input HIGH voltage _ Vih 

HCT 

HC 

Input LOW voltage Vil 


Output HIGH voltage Voh 


Output LOW voltage Vol 


Input current 


Analog switch 



OFF current 


HCT 

3-state output 


HC 

Off state current 

HCT 

1 

SSI 




HCT 

Quiescent 

FF 

HC 

supply current 

HCT 


Table 3 Characteristics 


Test Conditions 
lo 

STD 1 BUS I Unit 


Temperature 

Ta=25lC |Ta=-40--f-85* 
min. 1 typ. I max. min. I max. 





-20.0 

-20.0 

fik 

Vih 

-20.0 

-20.0 

//A 

or 

-20.0 

-20.0 

/^A 

Vil 

-4.0 

-6.0 

mA 


-5.2 

-7.8 

mA 

Vih 

-20.0 

-20.0 

//A 

or 




Vil 

-4.0 

-6.0 

mA 


20.0 

20.0 

/^A 

Vih 

20.0 

20.0 

/^A 

or 

20.0 

20.0 

/^A 

V.L 

4.0 

6.0 

mA 


5.2 

7.8 1 

mA 

Vih 

20.0 

20.0 

fxk 

or 




Vil 

4.0 

6.0 

mA 

Vi = 

Vcc or 

GND 





Vi= Vih or Vil 
|Vsl=Vcc or GND 
Vi= ViH or Vil 
Vo=Vcc or GND 


j'+sst; 

Unit 

max. 



V 


V 


V 


V 

0.3 

V 

0.9 

V 

1.2 

V izz: 




V 

V 

V 

V 

V 


V 


V 

0.1 

V 

0.1 

V 

0.1 

V 

0.37 

V 

0.37 

V 

0.1 

V 

0.37 

V 

±1.0 


±1.0 

ma 

±1.0 

ma 

±1.0 

ma 

±5.0 

fiA 

±5.0 

ma 
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Common Specifications 


4. AC Characteristics 


Table 4 AC Switching • Parameter 


Symbol 

Description 

Symbol 

Description 

fi 

Input frequency 

tw 

Pulse width 

fo 

Output frequency 

thold 

Hold time 

f max. 

Maximum clock frequency 

tsu 

Set-up time 

tr,tf 

Clock input rise & fall time 

tPHZ 

3-state output disable time H -► Z 

tpLH 

Propagation time (propagation delay time) L H 

tPLZ 

3-state output disable time L -► Z 

tpHL 

Propagation time (propagation delay time) H L 

tpZH 

3-state output enable time Z H 

txLH 

Rise time L-*H 

tpZL 

3-state output enable time Z L 

tTHL 

Fall time H -♦ L 

tp 

Recovery time 



Fig. 11 Set-up time, hold time, propagation time, recovery time, rise time fall time for MN74HC 



Fig. 12 3-State output propagation time for MN74HC 
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Common Specifications 


• Clock rise, fall time (tr, tf) 

The upper limit of and tf changes depending on the device and power supply voltage. 

Unless otherwise specified in the individual data sheet, clock input rise and fall times are less than 6 ns. 

• Output rise, fall time (tyLH & tjHL) 


Table 5 t-rm and t-mL Characteristics Table (GND=OV, Ta=25X, tr, tf^6ns, Cl=50pF) 


Parameter 

Symbol 


Min. 

Typ. 

Max. 

Unit 

Output 
rise time 

txLH 

2.0 


25 

75 

ns 

4.5 


8 

15 



7 

13 

Output 
fall time 

txHL 

2.0 


20 

75 

ns 

4.5 


7 

15 

6.0 


6 

13 











Common Specifications 
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High-Speed CMOS Logic MN74HC Series 


MN74HC00/MN74HC00S 


MN74HC00/MN74HC00S 

Quad 2-Input NAND Gates 

■ Description 

MN74HC00/MN74HC00S contain four 2-input positive isolation 
NAND gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for the 
protection of the input/output against damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Logic diagram (1 gate) 




■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

TC 

Power 

dissipation 

MN74HC00 

Ta=-40~+60t: 

Pd 

400 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC00S 

Ta=-40~+60t 

Pd 

275 

mW 

Ta=-l-60~-t-SSr 

Decrease to 200mW at the rate of 3.8mW/'’C 
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High-Speed CMOS Logic MN74HC Series 


MN74HCOO/MN74HCOOS 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

V,,Vo 


0 —Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 


4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25t 

Ti=-40 

'~+85t; 

Unit 

min. 

typ. 

max. 

min. 

max. 











mill 


Input HIGH voltage 

V,H 


■ 








V 











miiii 










0.3 


0.3 


Input LOW voltage 

ViL 







0.9 


0.9 

V 



6.0 

1^1 





1.2 


1.2 






-20.0 

M 

1.9 

2.0 


1.9 






ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 


or 

-20.0 

M 

5.9 

6.0 


5.9 


V 




ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 


20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

VlH 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 






±1.0 

M 

Quiescent supply current 

Icc 

6.0 




2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25“C 

Ta=-40~+85lC 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 


mm 






Output rise time 


4.5 







ns 













2.0 



20 





Output fall time 

tjHL 

4.5 



7 




ns 



6.0 



6 







2.0 



25 





Propagation time 

tPLH 

4.5 



8 




ns 

(L-^H) 

6.0 



7 


■ 






2.0 



25 


^B| 



Propagation time 
(H-^L) 

tPHL 

4.5 



8 


1 


ns 



6.0 



7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC02/MN74HC02S 


MN74HC02/MN74HC02S 

Quad 2-Input NOR Gates 

■ Description 

MN74HC02/MN74HC02S contain four 2-input isolation NOR gate 
circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for the 
protection of the input/output against damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Logic diagram (1 gate) 


Bo^——p>°— 

I Pin configuration (top view) 


Yl 


Y2[£ 

A2[T 

B2[T 

GNofT 




■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi,Vo 

-0.5~Vcc4-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

lOK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 


±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC02 

Ta=-40—heor 

Pd 

400 

mW 

Ta=-|-60—1-851: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC02S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=-|-60—1-85’C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC02/MN74HC02S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,V o 


0 —Vcc 

V 

Operating temperature range 

Ta 


-40-+85 

“C 




0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


78=25^ 


Unit 



Unit 

min. 

typ. 

max. 






2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 


-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

ViL 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 


-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5,26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc 

or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25'C 

Ta=-4() 

i~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tjLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation time 
(L-.H) 

tPLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



25 

75 


95 


Propagation time 
(H^L) 

tPHL 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 
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High-Speed CMOS Logic MN74HC Series 


MN74HC03/MN74HC03S 


MN74HC03/MN74HC03S 

Quad 2-Input NAND Gates (Open Drain) 


■ Description 

MN74HC03/MN74HC03S contain four 2-input open drain positive 
isolation NAND gate circuits. Input transfer characteristics have 
been improved by applying a buffer to the gate output, and 
flutuation of transfer time due to increased load capacitance is 
limited to the minimum. LS TTL 10-inputs can be directly driven. 
Resistors and diodes are provided in Vcc and GND for the 
protection of the input/output against damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


Logic Diagram (1 gate) 


■ Absolute Maximum Ratings 


Parameter 


Supply voltage 


Input/output voltage 


Input protection diode current 


Output parasitic diode current 


Output current 


Supply current 


Storage temperature range 







































High-Speed CMOS Logic MN74HC Series 


MN74HC03/MN74HC03S 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input voltage 

Vi 


0~Vcc 

V 

Output voltage 

Vo 



V 

Operating temperature range 

Ta 


1 -40~+85 

°C 



Vcc=2.0V 


ns 

Input rise and fall time 

tr, tf 

Vcc=4.5V 

1 0-500 

ns 



Vcc=6.0V 

T 

o 

ns 


♦) Even if output voltage Vo is less than the absolute maximum rating, Output current lo might happen to be oven the absolute 
maximum rating. 

In this case, pull-up resistance R(^390n), which is within the absolute maximum rating, is needed to connect with the output pin. 


M DC Characteristics (GND=0V) 


Parameter 



Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25X 

1 

II 

~-l-85°C 


min. 1 

typ. 

max. 1 

min. 1 

max. 



2.0 



■1 

■ngu 

mill 

mi 


mm 

V 

Input HIGH voltage 

ViH 

4.5 







^^1 


V 



6.0 



■ 

■1 

IB! 

IBI 

IQI 

m 

V 



2.0 







imi 


V 

Input LOW voltage 

ViL 

4.5 



m 


m 

■m 


mm 

V 



6.0 




mil 



miif 


V 



2.0 


20.0 

fiA 


HQQH 

0.1 


0.1 

V 



4.5 


20.0 

fxA 






V 

Output Low voltage 

VoL 

6.0 

ViH 

20.0 

fxA 






V 



4.5 


4.0 

mA 



0.32 



V 



6.0 


5.2 

mA 



imy 


1 0.37 

V 

Input current 

II 

6.0 




I5SI 



fiA 

Ouiescent supply current 

Icc 

6.0 





mom 



IjlA 

Output current 

loz 


kiH, ViL, Vo=Vcc or GND| 



1 ±0.5| 


±5 1 

fxA 


M AC Characteristics (GND=0V, Input Transition time ^6ns, C|.=50pF) 






Temperature 


Parameter 


Test Conditions 

Ta=25X 1 

1 

II 

—I-85X 

Unit 




min. 1 

typ. 1 

max. 1 

min. 1 

max. 




2.0 


mm 



imi 

95 


Output fall time 

tTHL 

4.5 




mm 


19 

ns 



6.0 


m 


■9 

im 

16 

ns 



2.0 


IHHI 

m/a 





Propagation time 
(L^Z) 

tpLZ 

4.5 



H 

■n 



ns 



6.0 







ns 



2.0 



m/a 


■■■II 



Propagation time 
(Z^L) 

tpZL 

4.5 


n 



■ 


ns 



6.0 
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High-Speed CMOS Logic MN74HC Series 


MN74HC04/MN74HC04S 


MN74HC04/MN74HC04S 

Hex Inverters 


* Description 

MN74HC04/MN74HC04S contain six inverter circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs 
can be directly driven. 

Resistors and diodes are provided in Vcc and GND for protec¬ 
tion of the input/output against damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Logic diagram (1 gate) 



P-1 



14-pin plastic DIL package 

P-2 



14-pin Panaflat package {S0-14D) 


Pin configuration (top view) 


ai(T 


BIVcc 

yi|T 

iJ ^ 

IiA6 

A2|T 


T|y6 

Y2|T 


hias 

A3|T 

■^tr 

I3y5 

Y3[6 


1]A4 

gnd[T 

11y4 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

V(x 

-0.5~ + 7.0 

V 

Input/output voltage 

V,. Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Igm) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC04 

Ta=-40— t-eor 

Pi) 

400 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC04S 

Ta=-40—[-60'C 

Pi) 

275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC04/MN74HC04S 


B Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

0~1000 

ns 

Input rise and fall time 

tr >tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


* DC Characteristics (GNP=OV) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

V, 

lo 


Ta=25'C 

Ta=-40 

~ + 85t 

Unit 

min. 

typ- 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

VlH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

Vii. 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 


-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

ViL 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 


-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 


20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi, 

6.0 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 


6.0 

Vi=V cc or GND 



±0.1 


±1.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, I(,=0 



2.0 


20.0 

mA 


* AC Characteristics (GND=0V, Input transition time ^6ns, Ct^SOpF) 




Vcc 

1 


Temperature 















1 

1 



Parameter 

Symbol 

Test Conditions 

Ta=25t: 

il 

1 

i~±85°C 

Unit 


(V) 










min. 

typ. 

max. 

min. 

max. 





2.0 




75 


95 


Output rise time 

tri.H 

4.5 




15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

tTHI. 

4.5 




15 


19 

ns 



6.0 




13 


16 




2.0 




100 


125 


Propagation time 
(L-^H) 

tPLH 

4.5 




20 


25 

ns 



6.0 1 




17 


21 




2.0 




100 


125 


Propagation time 
(H-.L) 

tpHL 

4.5 




20 


25 

ns 



6.0 




17 


21 
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High-Speed CMOS Logic MN74HC Series 


MN74HCT04/MN74HCT04S 


MN74HCT04/MN74HCT04S 

Hex Inverters(TTL Input) 

■ Description 

MN74HCT04/MN74HCT04S contain six inverter circuits. All 
inputs are compatible with TTL logic level: 0.8V or less is logic 
“0” input and 2.0V or more is logic “1”. 

Input/output transfer characteristics have been improved by 
applying a buffer to the gate output, and fluctuation of transfer 
time due to increased load capacitance is limited to the mini¬ 
mum. LS TTL 10-inputs can be directly driven. 

Resistors and diodes are provided in Vcc and GND for protec¬ 
tion of the input/output against damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 
logic family. 



■ Logic Diagram 



M Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc» Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HCT04 

Ta=-40~±60°C 

Pd 

400 

mW 

Ta=-l-60~+85°C 

Decrease to 200m Watt the rate of 8mW/°C 

MN74HCT04S 

Ta=-40~-l-60°C 

Pd 

275 

mW 

Ta=-L60~-I-85°C 

Decrease to 200m Watt the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74Ha04/MN74Ha04S 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operation supply voltage 

Vcc 


4.5-5.5 

V 

Input/output voltage 

V,, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40-+85 

°C 

Input rise and fall time 

tr. tf 

4.5 

0-500 

ns 


■ DC Characteristics (GND=0V} 



Input HIGH voltage 

Input LOW voltage 

Output HIGH voltage 

Output LOW voltage 

Input current 
Quiescent supply current 








Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HCU04/MN74HCU04S 


MN74HCU04/MN74HCU04S 

Hex Inverters (Unbuffered) 

■ Description 

MN74HC04/MN74HC04S contain six inverter circuits without 
buffer. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic diagram (1 gate) 


o Y 





■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—1-7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 


±50 

mA 

Storage temperature range 

Tstg 

-65—hl50 

U 

Power 

dissipation 

MN74HCU04 

Ta=-40~+60'C 

Pd 

400 

mW 

Ta=+60~-t-85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HCU04S 

Ta=-40~+60r 


275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HCU04/MN74HCU04S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range; 

Ta 


-40~+85 

”C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr. tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 


Temperature 

Unit 

Vi 

lo 


Ta=25t: 


~+85i: 






max. 



2.0 



■m 

1.7 



1.7 



Input HIGH voltage 

ViH 

4.5 

■ 

■ 

■ 

3.6 



3.6 


V 



6.0 

■ 


■1 

4.8 



4.8 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.8 


0.8 

V 



6.0 






1.1 


1.1 




2.0 


-20.0 

M 

1.8 

2.0 


1.8 





4.5 


-20.0 

M 


4.5 


4.0 



Output HIGH voltage 

VoH 

6.0 

ViL 

-20.0 

M 

5.5 

6.0 


5.5 


V 



4.5 


-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.2 


0.2 




4.5 


20.0 

M 


0.0 

0.5 


0.5 


Output LOW voltage 

VoL 

6.0 

ViH 

20.0 

M 


0.0 

0.5 


0.5 

V 



4.5 



mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi== Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



2.0 


20.0 

M 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC08/MN74HC08S 


MN74HC08/MN74HC08S 

Quad 2-Input AND Gates 


■ Description 

MN74HC08/MN74HC08S contain four 2-input positive isolation 
AND gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic diagram (1 gate) 


^ Y 

I Pin configuration (top view) 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC08 

Ta=-40~+60t: 

Pd 

400 

mW 

Ta=-|-60—(-85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC08S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=+60~+85"C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC08/MN74HC08S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,V o 


0 —Vcc 

V 

Operating temperature range 

Ta 


-40-+85 

“C 



2.0 

o 

o 

o 

T 

o 

ns 

Input rise and fall time 

tr^tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 


Vi 

lo 


Ta=25t: 

T>=-40 

~+85t: 

Unit 




min. 




max. 




2.0 



— 

1.5 






Input HIGH voltage 

ViH 

4.5 




3.15 




■ 

V 



6.0 




4.2 








2.0 






0.3 




Input LOW voltage 

ViL 

4.5 






0.9 



V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 

■ 




4.5 


-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

ViH 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 


-4.0 

naA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 


mi 

5.26 

■ 




2.0 


20.0 

M 


0.0 


■■I 

HI 




4.5 

ViH 

20.0 

M 


0.0 



D 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 



U 

V 



4.5 

ViL 

4.0 

mA 





ig 




6.0 


5.2 

mA 




m 

m 


Input current 

II 

6.0 

Vi =Vcc or GND 



±0.1 



M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND.Io=0 



2.0 



M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, C|.=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40~+85t: 

min. 

typ. 

max. 

min. 

max. 



2.0 



25 

75 


95 


Output rise time 

tjLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tjHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation time 

tpLH 

4.5 



8 

15 


19 

ns 

(L H) 












6.0 



7 

13 


16 




2.0 



25 

75 


95 


Propagation time 

tPHL 

4.5 



8 

15 


19 

ns 

(H-^ L) 












6.0 



7 

13 


16 
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High-Speed CMOS Logic MN74HC Series 


MN74HC10/MN74HC1 OS 


MN74HC10/MN74HC10S 

Triple 3-Input NAND Gates 


B Description 

MN74HC10/MN74HC10S contain three 3-input positive isolation 
AND gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic diagram (1 gate) 


A o- 
B o- 


C o- 



o Y 




■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—1-7.0 

V 

Input/output voltage 

Vi,V o 

-0.5~Vcc-f0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 


±50 

mA 

Storage temperature range 


-65~±150 

“C 

Power 

dissipation 




400 

mW 


Decrease to 200mW at the rate of 8mW/°C 


Ta = -40—}-60t: 

Pd 

275 

mW 

Ta=+60—hSSt: 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC10/MN74HC10S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


o 

1 

V 

Input/output voltage 



o 

1 

< 

o 

V 

Operating temperature range 

Ta 


-40-4-85 

x: 



2.0 

0-1000 

ns 

Input rise and fall time 

^r» tf 

4.5 


ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 






Temperature 


Parameter 

Symbol 

Vcc 

(V) 


lo 


Ta=25t: 

Ta=-40~485t 

Unit 








max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


jj^H 


Input LOW voltage 

ViL 

4.5 






0.9 


^9 

V 



6.0 






1.2 






2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 


20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

ViH 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 



M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



2.0 

.. H 


M 


■ AC Characteristics (GND=0V, input transition time ^6ns, Cl=50pF) 






Temperature 


Parameter 



Ta=25“C 


Unit 





typ. 







1^9 


B 


B 

bb 



Output rise time 




■ 





ns 





■ 



BB 










■1 



Output fall time 







9 


ns 













9BH 


■1 






Propagation time 
(L-^H) 


m 


B 





ns 












IQQII 


99 






Propagation time 









ns 

(H —» L) 



■ 



■ 





Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC11/MN74HC11S 


MN74HC11/MN74HC1 IS 

Triple 3-Input AND Gates 


■ Description 

MN74HC11/MN74HC11S contain three 3-input positive isolation 
AND gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

^^esistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


Logic Diagram 




Y 




M Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC11 

Ta=-40~+60“C 

Pd 

400 ' 

mW 

Ta=+60—l-SSt: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC11S 

Ta=-40~+60t 

Pd 

275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC11/MN74HCnS 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

V,,Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

“C 




0-1000 

ns 

Input rise and fall time 

tr.t£ 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Input HIGH voltage 


Input LOW voltage 


Output HIGH voltage 


Output LOW voltage 


Input current 


Quiescent supply current 



6.0 Vi=Vcc or GND 
6.0 Vi=Vcc or GND,Io=0 



■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC14/MN74HC14S 


MN74HC14/MN74HC14S 

Hex Inverting Schmitt Triggers 


■ Description 

MN74HC14/MN74HC14S contains six inverter circuits with 
Schmitt triggers at all input terminals. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Because the circuit threshold voltage differs 
(ViH Vil) when the input waveform rises and falls, wider 
applications are possible for the line receiver, waveform shaping 
and multi-vibrator in addition to the normal inverter. 

Resistors and diodes are provided in V^c and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as standard 54LS/74LS logic family. 


■ Logic Diagram (1 Gate) 


AO- |J> - 


-OY 



14-pin plastic OIL package 



14-pin Panaflat package (SO-14D) 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,,V() 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

1C 

Power 

dissipation 

MN74HC14 

Ta=-40— heor 

Pd 

400 

mW 

Ta^-feo^+ssr 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC14S 

Ta=-4d— t-eot 

Pd 

275 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series_ mn74hci4/mn74hci4s 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


> 

o 

V 

Operating temperature range 

Ta 


-40~+85 



■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t: 

Ta=-40 

'~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 1 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 

— 

0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

VlF. 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=‘Vcc or GND.Io=0 



2.0 


20.0 

M 



2.0 



I 

0.7 

1. 10 

1.50 

0.7 

1.5 



Vt + 

4.5 




1.55 

2.46 

3.15 

1.55 

3.15 

V 

Input threshold voltage 


6.0 




2.1 

3.25 

4.2 

2.1 

4.2 



2.0 



i 

0.3 

0. 80 

1.0 

0.3 

1.0 



Vt" 

4.5 




0.9 

2.00 

2.45 

0.9 

2.45 

V 



6.0 




1.2 j 

2.60 

3.2 

1.2 

3.2 




2.0 




0.2 

0.3 

1.2 

0.2 

1.2 


Hysteresis voltage 

Vh 

4. 5 




0.4 

0.5 

2.1 

0.4 

2.1 

V 



6.0 




0.5 

0.7 

2.5 

0.5 

2.5 



■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25“C 

Ta=-40 

”-+8510 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 








Output rise time 

tXLH 

4.5 







ns 



6.0 





m 





2.0 








Output fall time 

tTHL 

4.5 





■ 


ns 



6.0 










2.0 








Propagation time 
(L->H) 

tpLH 

4.5 





■ 


ns 



6.0 





■ 





2.0 








Propagation time 
(H-^L) 

tPHL 

4.5 





1 


ns 



6.0 









Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC20/MN74HC20S 


MN74HC20/MN74HC20S 

Dual 4-Input NAND Gates 


■ Description 

MN74HC20/MN74HC205 contain two 4-input positive isolation 
NAND gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic diagram (1 gate) 





P-l 



14-pin plastic DIL package 

P^2 



14-pin Panaflat package (S0-14D) 


Pin configuration (top view) 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-h7.0 

V 

Input/output voltage 

V,, V„ 

-0.5~V«,+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 


Power 

dissipation 

MN74HC20 

Ta=-40—f-60t: 

Pd 

400 

mW 

Ta=4-60 —hSS'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC20S 

Ta=-40~H-60‘C 

Pd 

275 

mW 

Ta=-h60—hSSr: 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC20/MN74HC20S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

T 


-40~+85 

r 



2.0 


ns 

Input rise and fall time 

tr,tf 

4.5 


ns 




0~400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


78=25^ 

Ta=-40 

~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 ! 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 


20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

ViH 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 

1 


±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 


_1 

2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, C(.=50pF) 






Temperature 









Parameter 

Symbol 

(V) 

Test Conditions 

1 Ta=25t: 1 

Ta=-40 

|~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation tune 
(L^H) 

tPLH 

4.5 



8 i 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



25 

75 


95 


Propagation time 
(H-^L) 

tpHL 

4.5 { 



8 

15 


19 

ns 



6.0 



7 

13 


16 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC21 /MN74HC21S 


MN74HC21/MN74HC21S 

Dual 4-Input AND Gates 


■ Description 

MN74HC21/MN74HC21S contain two 4-input positive isolation 
AND gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc ^nd GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 



P-l 



14-pin plastic DIL package 

P^2 



14-pin Panaflat package (S0-14D) 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 


-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 


±50 

mA 

Storage temperature range 

Tstg 

-65—hl50 

‘C 

Power 

dissipation 

MN74HC21 

Ta=-40~+60'C 

Pd 

400 

mW 

Ta=-|-60~-|-85t: 

Decrease to 200mW at the rate of 8mW/°C 

- 

MN74HC21S 

Ta=-40—heoC 

Pd 

275 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC21 /MN74HC21S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi .Vo 


o 

1 

< 

o 

o 

V 

Operating temperature range 

Ta 


-40~+85 

V 



2.0 

0~1000 

ns 

Input rise and fall time 

tntf 

4.5 

0-500 

ns 



6.0 

0~400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

1 lo 


Ta=25t 

Ta=-40 

~+85t 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 


-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

ViH 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 


-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


9.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 






Temperature 


Parameter 

Symbol 

Test Conditions t 

Ta=25t: 

Ta=-40 


Unit 












2.0 



25 

75 


95 


Output rise time 

tXLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation time 
(L^H) 

tPLH 

4.5 

6.0 



8 

7 

15 

13 


19 

16 

ns 



2.0 



25 

75 


95 


Propagation time 
(H-.L) 

tpHL 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC27/MN74HC27S 


MN74HC27/MN74HC27S 

Triple 3-Input NOR Gates 


■ Description 

MN74HC27/MN74HC27S contain three 3-input positive isolation 
NOR gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic diagram (1 gate) 


Ao- 

Bo- 




Co- 








■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi. Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC27 

Ta=-40—|-60t: 

Pd 

400 

mW 

Ta=-|-60~-|-SSr: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC27S 

Ta=-40~+60'C 

Pd 

275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC27/MN74HC27S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi,V o 


o 

1 

< 

V 

Operating temperature range 

Ta 


-40—1-85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC30/MN74HC30S 


MN74HC30/MN74HC30S 

8-Input NAND Gates 


■ Description 

MN74HC30/MN74HC30S contain one 8-input positive isolation 
NAND gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vqc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic diagram (1 gate) 




■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi. Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC30 

Ta=-40~+60'C 

Pd 

400 

mW 

Ta=+60—h 85*0 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC30S 

Ta=-40~+60'C 

Pd 

275 

mW 

Ta^+eO'-'+ssr 
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High-Speed CMOS Logic MN74HC Series 


MN74HC30/MN74HC30S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,V o 


0~Vcc 

V 

Operating temperature range 

Ta 


-40-+85 

’C 




o 

o 

o 

T 

o 

ns 

Input rise and fall time 

tr»tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 






Temperature 


Parameter 





IHI 

Ta=25'C 


~+85t: 

Unit 






max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 


20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

ViH 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io==0 



2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, C|.=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions i 

Ta=25°C 

Ta=-40 

'~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 






95 


Output rise time 

tTLH 

4.5 






19 

ns 



6.0 






16 




2.0 


■■ 




95 


Output fall time 

tTHL 

4.5 






19 

ns 



6.0 






16 




2.0 



43 



190 


Propagation time 
(L-^H) 

tpLH 

4.5 



16 

30 


38 

ns 



6.0 



12 

26 


33 




2.0 


__ 


125 


155 


Propagation time 
(H^L) 

tpHL 

4.5 


n 


25 


31 

ns 



6.0 




21 


26 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC32/MN74HC32S 


MN74HC32/MN74HC32S 

Quad 2-Input OR Gates 


■ Description 

MN74HC32/MN74HC32S contain four 2-input positive isolation 
OR gate circuits. 

Adoption of a silicon gate CMOS process has resulted in tow 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


Logic diagram (1 gate) 



I Absolute Maximum Ratings 


Parameter 


Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic diode current 

Output current 

Supply current 

Storage temperature range 


Power 

dissipation 


MN74HC32 


MN74HC32S 



Symbol 


Vcc 


Vi, Vo 


IlK 


lOK 


lo 


Icc.Ignd 


Tstg 

Ta=-40— i-eot: 


Ta=±60—1-851 

ID 

Ta=-40— i-eor 


Ta=±60~±85‘C 

r^D 



Rating 


_ -0.5- + 7.0 _ 

_ -0.5~Vcc-h0.5 _ 

±20 

_ ±20 _ 

±25 

_±50_ 

_ -65—H50 _ 

_400_ 

Decrease to 200mW at the rate of 8mW/°C 
275 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC32/MN74HC32S 
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High-Speed CMOS Logic MN74HC Series 


MN74HC42/MN74HC42S 


MN74HC42/MN74HC42S 

BCD-to-Decimal Decoder 


■ Description 

MN74HC42/MN74HC42S are BCD-to-Decimal Decorder. Only 
outputs from 10 outputs (Y0~Y9) corresponding to inputs (A~D) 
become “L”. All other outputs become “H”. When input becomes 
over 9, all outputs become “H”. 

Adoption of the silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent ot CMOS, and 
an operation speed of LS TTL. Each output can directly drive LS 
TTL 10-inputs. A Resistors and diode are provided between the 
Vcc and GND to protect the input and output from damage by 
static electricity. Same pin configuration and function as the 
standard 54LS/74LS logic family. 


■ Truth table 


No. 

Input 

Output 

D 

c 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

D 

D 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

a 

O 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

3 

L 

n 

El 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

4 

L 

o 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

5 

L 

Q 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

O 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

3 

H 

Q 

B 

B 

B 

□ 

□ 

□ 

B 

B 

B 

B 

B 

H 

B“ 

3 

H 

H 

B 

B 

B 

El 

El 

El 

B 

B 

B 

B 

B 

H 

O 

> 

H 

El 

B 

B 

B 

□ 

El 

El 

B 

B 

B 

B 

B 

H 

o 

H 

El 

B 

B 

B 

El 

El 

El 

B 

B 

B 

B 

B 

H 

(U 

H 

El 

B 

B 

B 

El 

IT 

El 

B 

B 

B 

B 

B 

H 

c 

H 

El 

B 

B 

B 

B 

H 

B 

B 

B 

B 

B 

B 

H 




■ Logic Diagram 
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High-Speed CMOS Logic MN74HC Series 


MN74HC42/MN74HC42S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5- + 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5-Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

+ 20 

mA 

Output current 

lo 

+ 25 

mA 

Supply current 

Icc, Ignd 

+ 50 

mA 

Storage temperature range 

Tstg 

-65- + 150 

t: 

A 

Power 

MN74HC42 

Ta^-40~+60t: 

Pd 

400 

mW 

Ta=+60~-|-85t: 

Decrease to 200mW at the rate of 8mW/®C 

dissipation 

MN74HC42S 

Ta=-40—t-60t: 

Pd 

275 

mW 


Ta=+60-4-85 °C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

bbbh 


1.4-6.0 

V 

Input/output voltage 

mmm 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—1-85 

“C 



2.0 

o 

o 

o 

T 

o 

ns 

Input rise and fall time 

tr. tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


M DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t: 

Ta=-40 

~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 






inim 




Input HIGH voltage 


4.5 



■ 


■ 




V 



6.0 








Illllll 




2.0 






KQH 


0.3 


Input LOW voltage 


4.5 








0.9 

V 



6.0 






B 


1.2 




2.0 


-20.0 

M 

1.9 



1.9 

BB 




4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 


6.0 

or 

-20.0 

M 

5.9 



5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 



0.1 


0.1 




4.5 

ViH 

20.0 

M 



0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 





0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 






M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC42/MN74HC42S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta^ZSt: 

Ta=-40~+85r: 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



26 

11 

8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



21 

8 

6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 
A,B,C,D-Y (L-»H) 

tPLH 

2.0 

4.5 

6.0 



39 

18 

13 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 
A,B,C,D-Y (H-L) 

t PHL 

_1 

2.0 

4.5 

6.0 



36 

15 

11 

125 

25 

21 


155 

31 

26 

ns 


■ AC Characteristics Measuring Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC51/MN74HC51S 


MN74HC51 /MN74HC51S 

Dual AND-OR Invert Gates 


■ Description 

MN74HC51/MN74HC51S contain two AND-OR-INVERT gates. 
Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10=inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic diagram (1 gate) 


Yl 


Y2 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,,Vo 

-0.5-Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

IccJgnd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC51 

Ta=-40~+60'C 

Pd 

400 

mW 

Ta=+60—l-85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC51S 

Ta=-40~H-60t: 

Pd 

275 

mW 

Ta=+60—t-SSt; 




Pin configuration (top view) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC51/MN74HC51S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t: 

Ta=-40 

~+85i: 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 






■mi 


mm 


Input HIGH voltage 

ViH 

4.5 








■ 

V 



6.0 








■ 




2.0 








0.3 


Input LOW voltage 

VlL 

4.5 









V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 



1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 

llm 




2.0 


20.0 

M 



0.1 


0.1 




4.5 

ViH 

20.0 

M 



0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 



0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 






M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 






M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25'C 

Ta=-40 

~+85t; 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 

umi 



Output nse time 

tTLH 

4.5 



8 

15 



ns 



6.0 



7 

13 

m 





2.0 



20 

75 

imii 



Output fall time 

tjHL 

4.5 



7 

15 



ns 



6.0 



6 

13 

i[im 





2.0 



40 

150 




Propagation time 
(L-.H) 

tpLH 

4.5 

6.0 



16 

11 

30 

26 

i 


ns 



2.0 



39 

125 




Propagation time 
(H^L) 

tpHL 

4.5 



13 

25 

n 


ns 



6.0 



10 

21 
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High-Speed CMOS Logic MN74HC Series 


MN74HC73/MN74HC73S 


MN74HC73/MN74HC73S 

Dual J-K Flip-Flops with Clear 


■ Description 

MN74HC73/MN74HC73S contain two J-K flip-flop circuits with 
clear. Each flip-flop has independent clear, J-K, clock input and 
complementary O and Q outputs. Input data is transferred to 
the output on the negative going edge of the clock pulse. Clear 
operates at LOW level regardless of the clock. Adoption of the 
silicon gate CMOS process has resulted in low power dissipa¬ 
tion, a high noise margin equivalent to CMOS, and an operation 
speed of LS TTL. Each output can directly drive LS TTL 
10-inputs. 

Resistors and diode are provided between the Vcc GND to 
protect the input and output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 


Input 

1 Output 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 


L 

L 

QO 

QO 

H 


H 

L 

H 

L 

H 


L 

H 

L 

H 

H 


H 

H 

1 Toggle 

H 

H 

X 

X 

I QO 

1 Qo 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Rise of negative direction 

3. Oo^ Q level prior to determination of input condition shown in 
_ table 

4. Qo- Q level prior to determination of input condition shown in 

table 

5. Toggle: With change, output becomes a complement of the 

previous condition 




■ Logic diagram (1 gate) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC73/MN74HC73S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC73 

Ta=-40~+60'C 

Pd 

400 

mW 

Ta=-|-60—^“1-85*0 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC73S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

0-1000 

ns 

Input nse and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t 

Ta=-40~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 

1 

±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=o' 



4.0 


40.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC73/MN74HC73S 


■ AC Characteristics (GND=0V, input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t 

Ta=-40 

~+85t 

min. 

typ. 

max. 

min. 

max. 



2.0 




75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

tTHL 

4.5 



6 

15 


19 

ns 



6.0 




13 


16 




2.0 




125 


155 


Propagation time 










_ 

tPLH 

4.5 



15 

25 


31 

ns 

CLK—Q, Q (L—H) 












6.0 




21 


26 




2.0 




125 


155 


Propagation time 











tpHL 

4.5 



13 

25 


31 

ns 

CLK-*Q, Q (H-L) 












6.0 




21 


26 




2.0 




175 


220 


Propagation time 











tPLH 

4.5 



22 

35 


44 

ns 

CLR-Q (L-H) 












6.0 




30 


37 




2.0 




150 


190 


Propagation time 











tPHL 

4.5 



17 

30 


38 

ns 

CLR-Q (H—L) 












6.0 




26 


33 




2.0 




75 


95 


Minimum pulse width 










CLR 

tw 

4.5 



7 

15 


19 

ns 



6.0 




13 


16 




2.0 




100 


125 


Minimum Set-up time 

tsu 

4.5 



6 

20 


25 

ns 



6.0 




17 


21 




2.0 



— 

0 


0 


Minimum Hold time 

th 

4.5 



— 

0 


0 

ns 



6.0 



— 

0 


0 




2.0 




75 


95 


Minimum recovery time 

trem 

4.5 



2 

15 


19 

ns 



6.0 




13 


16 




2.0 


6 



4 



Maximum clock frequency 

f max. 

4.5 


30 

72 


24 


MHz 



6.0 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC73/MN74HC73S 



— 65 — 


Panasonic 













High-Speed CMOS Logic MN74HC Series 

MN74HC74/MN74HC74S 

Dual D-T3rpe Flip-Flops with Preset and Clear 


MN74HC74/MN74HC74S 


■ Description 

MN74HC74/MN74HC74S contain two D-type flip-flop circuits 
with preset and clear. Each flip-flop has independent clear, 
preset, data, clock input and complementary Q and Q outputs. 
Input data is transferred to the output on the positive going 
edge of the clock pulse. Preset and clear operate at LOW level 
regardless of the clock. Adoption of a silicon gate CMOS 
process has resulted in low power dissipation, a high noise 
margin equivalent to CMOS, and an operation speed of LS 
TTL. Each output can directly drive LS TTL 10-inputs. 
Resistors and diodes are provided between the Vcc GND to 
protect of the input and output from damage by static electric¬ 
ity. Same pin configuration and function as the standard 54LS/ 
74LS logic family. 


■ Truth table 


Input 

Output 

PR 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

y 

H 

H 

L 

H 

H 

y 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. _/*: Rise of positive direction 

3. Qo- Q level prior to determination of input condition shown in 

table 

4. Qq: Q level prior to determination of input condition shown in 

table 

5. H*: When preset and clear are low, Q and Q are HIGH; 

however, when preset and clear ^ultaneously change to 
HIGH, requirements of Q and Q cannot be predicted. 

■ Logic Diagram (1 Gate) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC74/MN74HC74S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—f7.0 

V 

Input/output voltage 

Vu Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC74 

Ta=-40—h60t: 

Pd 

400 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC74S 

Ta=-40~+60‘C 

Pd 

275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40—1-85 

“C 



2.0 

0~1000 

ns 

Input rise and fall time 

tr» tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 


Temperature 


Parameter 

S3mibol 


lo 


Ta=25“C 

Ta=-4fl 

~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 








1.5 



1.5 

■i 


Input HIGH voltage 






3.15 



3.15 


V 







4.2 



4.2 

■ 










0.3 


ig 


Input LOW voltage 








0.9 



V 









1.2 


B 






-20.0 


1.9 

2.0 


1.9 

■ 




4.5 


-20.0 


4.4 

4.5 


4.4 

B 


Output HIGH voltage 


6.0 


-20.0 

M 

5.9 

6.0 


5.9 

B 

V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 

B 




6.0 


-5.2 

mA 

5.36 



5.26 

B 






20.0 

M 


0.0 

0.1 







ViH 

20.0 

M 


0.0 

0.1 




Output LOW voltage 

VoL 


or 

20.0 

M 


0.0 

0.1 



V 




ViL 

4.0 

mA 



0.32 








5.2 

mA 



0.32 




Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 





40.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC74/MN74HC74S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

II 

1 

i~+85t 

min. 

typ. 

max. 

min. 

max. 



2.0 



25 

75 


95 


Output rise time 

tjLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tjHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



32 

150 


190 


Propagation time 











tPLH 

4.5 



14 

30 


38 

ns 

CLK-Q,Q (L-H) 












6.0 



11 

26 


33 




2.0 



32 

150 


190 


Propagation time 










_ 

tPHL 

4.5 



14 

30 


38 

ns 

CLK-Q,Q (H-L) 












6.0 



11 

26 


33 




2.0 



32 

150 


190 


Propagation time 










__ 

tPLH 

4.5 



14 

30 


38 

ns 

PR,CLR-Q,Q (L-H) 












6.0 



10 

26 


33 


Propagation time 


2.0 



32 

150 


190 



tPHL 

4.5 



13 

30 


38 

ns 

PR,CLR-Q,Q (H-L) 












6.0 



10 

26 


33 




2.0 



7 

75 


95 


Minimum Set-up time 

t su 

4.5 



4 

15 


19 

ns 



6.0 



3 

13 


16 




2.0 



- 

0 


0 


Minimum Hold time 

th 

4.5 



- 

0 


0 

ns 



6.0 



- 

0 


0 




2.0 



26 

75 


95 


Minimum pulse width 











tw 

4.5 



9 

15 


19 

ns 

PR, CLR 












6.0 



7 

13 


16 




2.0 



5 

75 


95 


Minimum recovery time 











trem 

4.5 



4 

15 


19 

ns 

PR, CLR 












6.0 



2 

13 


16 




2.0 


6 

20 


4 



Maximum clock 











f 

4.5 


30 

58 


24 


MHz 

frequency 

I max. 











6.0 


35 

70 


28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC74/MN74HC74S 
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MN74HC75/MN74HC75S 


High-Speed CMOS Logic MN74HC Series 

MN74HC75/MN74HC75S 

4-Bit Bistable Latch 

■ Description 

MN74HC75/MN74HC75S are 4-bit bistable latches with Q, Q 
output. These are suited for temporary binary data memory 
circuits between the data processing unit and the I/O, or 
between display units. Data at data input (D) is transferred to 
output Q, when enable pin (G) is “H”; output Q follows the 
data input state so long as the enable is “H”. When the enable 
becomes “L”, output is maintained as is until when the enable 
becomes “H”. Output Q indicates the data input state when the 
enable changes from “H” to “L”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs 
can be directly driven. 

Resistors and diodes are provided in Vcc and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic 
family. 


■ Truth table 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Qo- Q level prior to determination of input condition shown 

in table 

3. Qo^ Q level prior to determination of input condition shown 

in table 


■ Logic Diagram 


D 


G 


to Other Latch 
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High-Speed CMOS Logic MN74HC Series 


MN74HC75/MN74HC75S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

llK 

±20 

mA 

Output parasitic diode current 

I OK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65—hl50 

‘C 

Power 

dissipation 

MN74HC75 

Ta=—40—hoot: 

Pd 

400 

mW 

Ta=-|-60~+85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC75S 

Ta=-40~+60'C 

Pd 

275 

mW 

Ta=+60— hast: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

o 

o 

o 

T 

o 

ns 

Input rise and fall time 

tr. tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 


lo 


Ta=25‘C 


Unit 



Unit 





max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 



■ 

3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 



^■n 



0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 




4.0 


40.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC75/MN74HC75S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t 

Ta=-40~+85t: 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



25 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tXHL 

2.0 

4.5 

6.0 



6 

5 

75 

15 

13 


95 

19 

16 

ns 

Minimum Set-up time 

f SU 

2.0 

4.5 

6.0 



8 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 




0 

0 

0 


0 

0 

0 

ns 

Minimum recovery time 

t W 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

D--Q (L-H) 

tPLH 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

D->Q (H-L) 

tPHL 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

D-Q (L-H) 

tPLH 

2.0 

4.5 

6.0 



14 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D-Q (H-L) 

tPHL 

2.0 

4.5 

6.0 



14 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

G-Q (L-H) 

tPLH 

2.0 

4.5 

6.0 



16 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-Q (H-L) 

tPHL 

2.0 

4.5 

6.0 



17 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-Q (L-H) 

tPLH 

2.0 

4.5 

6.0 



17 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-Q (H-L) 

tPHL 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC75/MN74HC75S 


• Switching Time Measuring Circuit and Waveforms 
[1] tTLH. tTHL. tsu» fmax. tpLn/tpHL (CLK— >Q, Q), trem. th 

1. Measuring Circuit (tpLH.tpHc) 2. Waveforms 


Vcc 




[2] tpLn/tpHL (CLR—»Q, Q), tw 
1. Measuring Circuit (tpLH,tpHL) 


2. Waveforms 


^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series_ 


MN74HC76/MN74HC76S 

Dual J-K Flip-Flops with Preset and Clear 


■ Description 

MN74HC76/MN74HC76S contain two J-K flip-flop circuits with 
preset and clear. Each flip-flop has indepent^t J, K, clear, 
preset, clock input and complementary Q and Q outputs. Input 
data is transferred to the output on the negative going edge of 
the clock pulse. Preset and clear operate at low level regardless 
of the clock. Adoption of the silicon gate CMOS process has 
resulted in low power dissipation, a high noise margin equiva¬ 
lent to CMOS, and an operation speed of LS TTL. Each output 
can directly drive LS TTL 10-inputs. Resistor and diode are 
provided between the Vcc and GND to protect the input and 
output from damage by static electricity. Same pin configuration 
and function as the standard 54LS/74LS logic family. 

■ Truth table 


MN74HC76/MN74HC76S 




1. X; Either HIGH or LOW; it doesn’t matter 

2 . ~\: Rise of negative direction 

3. Oo- O level prior to determination of input condition shown in 

_ ^ble 

4. Oo- Q level prior to determination of input condition shown in 

table 

5. Toggle: With 'V change, output becomes a complement of the 

previous condition 

5. H*: When preset and clear are low, Q and Q are HIGH; 

however, when preset and clear simultaneously change to 
HIGH, requirements of Q and Q cannot be predicted. 


Logic Diagram 



I 


:lko— I>o-i—OoJ 
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High-Speed CMOS Logic MN74HC Series 


MN74HC76/MN74HC76S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vu Vo 

-0.5~Vcc-h0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65—hl50 

“C 

Power 

dissipation 

MN74HC76 

Ta=-40~+60t: 

Pd 

400 

mW 

Ta=+60~+85“C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC76S 

Ta=-40~-|-60t; 

Po 

275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

■’c 



2.0 

o 

o 

o 

T 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0~500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25r 

Ta=-4C 

i~+85t; 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA I 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

!■ 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



4.0 


40.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC76/MN74HC76S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25’C 

Ta=-40 

-+851: 

min. 

typ. 

max. 

min. 

max. 



2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 




150 

1 

190 


Propagation time 











tPLH 

4.5 



18 

30 


38 

ns 

CLK-*Q, Q (L-H) 












6.0 




26 


33 




2.0 




150 


190 


Propagation time 










_ 

tPHL 

4.5 



17 

30 


38 

ns 

CLK-Q, Q (H-L) 












6.0 




26 


30 




2.0 




175 


220 


Propagation time 










_ 

tPLH 

4.5 



20 

35 


44 

ns 

PR,CLR-Q,Q (L-H) 












6.0 




30 


37 




2.0 




175 


220 


Propagation time 










_ 

tPHL 

4.5 



19 

35 


44 

ns 

PR,CLR-Q,Q (H-L) 












6.0 




30 


37 




2.0 




75 




Propagation time 











t\v 

4.5 



8 

15 


19 

ns 

PR,CLR 












6.0 




13 


16 




2.0 




100 


125 


Minimum Set-up time 

tsu 

4.5 



9 

20 


25 

ns 



6.0 




17 


21 




2.0 



- 

0 


0 


Minimum Hold time 

th 

4.5 



- 

0 


0 

ns 



6.0 



- 

0 


0 




2.0 




75 


9^ 


Minimum recovery time 

trem 

4.5 



1 

15 


19 

ns 



6.0 




13 


16 




2.0 


6 



4 



Ma:^um clock 

£ 

4.5 


30 

50 


24 


MHz 

frequency 

max. 











6.0 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC76/MN74HC76S 
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High-Speed CMOS Logic MN74HC Series 


MN74HC77/MN74HC77S 


MN74HC77/MN74HC77S 

4-Bit Bistable Latch 


■ Description 

MN74HC77/MN74HC77S are 4-bit bistable latches. These are 
suited for temporary binary data memory circuits between the data 
processing unit and the I/O, or between display units. Data at data 
input (D) are transferred to output Q, when enable pin (G) is “H”; 
output Q follows the data input state so long as the enable is “H”. 
When the enable becomes “L”, output is maintained as is until 
when the enable becomes “H”. Output Q indicates the data input 
state when the enable changes from “H” to “L”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vec and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC77/MN74HC77S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi. Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd i 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC77 

Ta=-40—}-60t: 

Pd 

400 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC77S 

Ta=-40—i-eot: 

Pd 

275 

mW 

Ta=+60—hSSt: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25‘’C 

Ta=-40~+85t: 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

VlL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



4.0 


40.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC77/MN74HC77S 


■ AC Characteristics (GIMD=OV, Input transition time ^6ns, Ct^SOpF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta=-40~+85'C 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



25 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



20 

7 

6 

75 

15 

13 


95 

19 

16 

ns 

Minimum Set-up time 

tsu 

2.0 

4.5 

6.0 



2 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



- 

0 

0 

0 


0 

0 

0 

ns 

Minimum pulse width 

tw 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

D-Q(L-»H) 

tPLH 

2.0 

4.5 

6.0 



15 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

D-Q(H-L) 

tPHL 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-Q(L->H) 

tPLH 

2.0 

4.5 

6.0 



11 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-Q (H-L) 

tPHL 

2.0 

4.5 

6.0 



13 

125 

25 

21 


155 

31 

26 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC77/MN74HC77S 


• Switching Time Measuring Circuit and Waveforms 
[1] txLH. tTHL> tsu, fmax. (CLK-^Q, Q), trem, tj, 

1. Measuring Circuit (tpLu^tpHc) 2. Waveforms 


^6ns ^6ns 




[2] tpLH/tpHL (CLR-^Q, Q), tw 


1. Measuring Circuit (tpLuTpHc) 


2. Waveforms 


^6ns ^6ns 




— 81 — 


Panasonic 






High-Speed CMOS Logic MN74HC Series 


MN74HC86/MN74HC86S 


MN74HC86/MN74HC86S 

Quad 2-Input Exclusive OR Gate 

■ Description 

MN74HC86/MN74HC86S contain quad 2-input exclusive OR 
(XOR) gate. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL; LS TTL 10-inputs can 
be directly driven. 

A resistor and diode are provided in V^c GND to protect the 
input/output from damge by static electricity. Same pm configura¬ 
tion and function as the standard 54LS/74LS. 


■ Logic Diagram (1 gate) 


sn=3>-l>—^ 




■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5-4-7.0 

V 

Input/output voltage 

Vi, V() 

-0.5~Vc(-4-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC86 

Ta = -40~+60“C 

Pd 

400 

mW 

Ta=+60~ + 85r 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC86S 

Ta = -40~+60r: 

Pd 

275 

mW 

Ta =+60—h85“C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC86/MN74HC86S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


o 

i 

Tf 

V 

Input/output voltage 

V,,Vo 


0 —Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

o 

o 

o 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25t: 

Ta=-4fl 

i-+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 1 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 

1 

V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 

1 




6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 i 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



2.0 


20.0 

M 


■ AC Characteristics (GND==0V, Input transition time ^6ns, Ct^BOpF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25‘‘C 

Ta=-40~+85“C 

min. 

typ. 

max. 

min. 

max. 



2.0 



25 

75 


95 


Output rise time 

tXLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation time 

tPLH 

4.5 



8 

15 


19 

ns 

(L^H) 


6.0 



7 

13 


16 




2.0 



25 

75 


95 


Propagation time 

tPHL 

4.5 



8 

15 


19 

ns 

(H^L) 












6.0 



7 

13 


16 
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High-Speed CMOS Logic MN74HC Series 


MN74HC107/MN74HC107S 


MN74HC107/MN74HC107S 

Dual J-K Flip-Flops with Clear 


■ Description 

MN74HC107/MN74HC107S contain dual J-K flip-flop with 
clear, and each flip-flop has independent J, K, clock, clear input 
and complementary output Q and Q. Input data is transferred 
to the output on the negative-going edge of the clock pulse. 
Clear operates on the low level regardless of the clock. 
Adoption of the silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL; LS TTL 10-inputs 
can be directly driven. 

A resistor and diode are provided in Vcc and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS. 





14-pin plastic DIL package 


Truth table 


CLR CLK 


L 

X 

X 

X 

H 


L 

L 

H 


H 

L 

H 


L 

H 

H 


H 

H 

H 

H 

X 

X 




1. A.: Data input is transferred to output on the negative-going 

edge from HIGH to LOW of the clock 

2. X; Either HIGH or LOW; it doesn’t matter 

3. Qo'. (Oo)- Q (Q) level prior to determination of input condition 

shown in table 

4. Toggle: With "X. change, output becomes a complement of the 

previous condition 

■ Logic Diagram 


14-pin Panaflat package (S0-14D) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC107/MN74HC107S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-l-7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC107 

Ta=-40~-f60'’C 

Pd 

400 

mW 

Ta=+60~-h85r 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC107S 

Ta=-40~+60“C 

Pd 

275 

mW 

Ta=+60—h85“C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

V,, Vo 


o 

1 

< 

o 

o 

V 

Operating temperature range 

Ta 


-40~±85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25t 

Ta=-40~+85t‘ 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoL 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=-0 



4.0 


40.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC107/MN74HC107S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta = 25t: 

Ta=-40~+85'C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



34 

125 


155 


Propagation time 


4.5 



14 



CLK-Q, Q (L-H) 

tPLH 



25 


31 

ns 


11 


6.0 



21 


26 


Propagation time 


2.0 



37 

125 


155 


CLK-Q, Q (Hr-L) 

t PHL 

4.5 



13 

10 

25 


31 

ns 


6.0 



21 


26 




2.0 



48 

150 


190 


Propagation time 





19 



CLR-Q (L-*H) 

tPLH 

4.5 



30 


38 

ns 



6.0 



15 

26 


33 


Propagation time 


2.0 



42 

125 


155 


CLR-*Q (H—L) 

tPHL 

4.5 



15 

13 

25 


31 

ns 


6.0 



21 


26 




2.0 



16 

75 


95 


Minimum Set-up time 

f su 

4.5 



6 

15 


19 

ns 



6.0 



5 

13 


16 




2.0 



- 

0 

1 

0 


Minimum Hold time 

th 

4.5 



- 

0 

j 

0 

ns 



6.0 



- 

0 


0 




2.0 



17 

75 


95 


Minimum pulse width 






CLR 

tw 

4.5 



8 

15 


19 

ns 



6.0 



6 1 

13 


16 




2.0 



15 

75 


95 


Minimum recovery time 

trem 

4.5 



4 

15 


19 : 

ns 



6.0 



2 

13 


16 


Maximum clock I 


2.0 


6 

24 


4 



frequency 

fmax. 

4.5 


30 

64 


24 


MHz 



6.0 


35 

83 


28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC107/MN74HC107S 








High-Speed CMOS Logic MN74HC Series 


MN74HC109/MN74HC109S 


MN74HC109/MN74HC109S 

Dual J-K Flip-Flops with Preset and Clear 


■ Description 

MN74HC109/MN74HC109S contain dual 5-K flip-^p with 
preset and clear and each flip-flop has independent J, K, clock, 
clear, preset input and complementary output Q and Q. Input data 
is transferred to the output on the rising edge of the clock pulse. 
Clear and preset operatate on the low level regardless of the clock. 
Adoption of the silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL; LS TTL 10-inputs can 
be directly driven. 

A Resistors and diode are provided in Vcc and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


16-pin plastic DIL package 


Truth Table 

Input 

PR I CLR I CLK 


16-pin Panaflat package (SO-16D) 


1. X: Either HIGH or LOW; it doesn t matter 

2. jC : Rise of positive direction 

3. Qo'. Q level prior to determination of input condition shown in 

table 

4. Qo”. Q level prior to determination of input condition shown in 

table 

5. Toggle: With jC change, output becomes a complement of the 

previous condition 

5. H*: When preset and clear are low, Q and Q are HIGH; 

however, when preset and clear simultaneously change to 
HIGH, requirements of Q and Q cannot be predicted. 



Logic Diagram 


0 0 PRC 

CLKO— 



1—^1 








High-Speed CMOS Logic MN74HC Series 


MN74HC109/MN74HC109S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—1-7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc-f0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

u 

Power 

dissipation 

MN74HC109 

Ta=-40—|-60t: 

Pd 

400 

mW 

Ta=-f-60—h85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC109S 

Ta=-40~+60°C 

Pd 

275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr> tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25t: 

Ta=-4C 

i~+85t 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



4.0 


40.0 

M 


— 89 — 


Panasonic 













High-Speed CMOS Logic MN74HC Series 


MN74HC109/MN74HC109S 


■ AC Characteristics {GND=0V, Input transition time ^6ns, Ct^BOpF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25t: 

Ta = -40 

-+851; 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 




75 


95 


Output rise time 

tjLH 

4.5 




15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

tjHL 

4.5 




15 


19 

ns 



6.0 




13 


16 




2.0 




125 


155 


Propagation time 






25 


31 


CLK-*Q, Q (L-*H) 

tpLH 

4.5 





ns 

21 

26 


6.0 








2.0 




125 


155 


Propagation time 





25 


31 


CLK—Q, Q (H-*L) 

tpHL 

4.5 





ns 

21 

26 


6.0 








2.0 




125 


155 


Propagation time 






25 


31 


PRCLR-Q, Q (L-H) 

tPLH 

4.5 





ns 

21 

26 


6.0 








2.0 




125 

] 

155 


Propagation time 





25 


31 


PR, CLR-Q, Q (H-L) 

tPHL 

4.5 





ns 

21 

26 


6.0 








2.0 




75 


95 


Minimum pulse width 

tw 

4.5 




15 


19 

ns 

PR,CLR 

6.0 




13 


16 




2.0 




100 


125 


Minimum Set-up time 

t su 

4.5 




20 


25 

ns 



6.0 




17 


21 




2.0 



- 

0 


0 


Minimum Hold time 

th 

4.5 



- 

0 


0 

ns 



6.0 



— 

0 


0 




2.0 




75 


95 


Mmimum recovery time 

^rem 

4.5 




15 


19 

ns 



6.0 




13 


16 




2.0 


6 



4 



Maximum clock frequency 

f max 

4.5 


30 



24 


MHz 



6.0 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC109/MN74HC109S 








High-Speed CMOS Logic MN74HC Series 


MN74HC112/MN74HC112S 


MN74HC112/MN74HC112S 

Dual J-K Flip-Flops with Preset and Clear 


■ Description 

MN74HC112/MN74HC112S contain dual J-K flip-flop with clear, 
and each flip-flop has independent J, K, preset, clock, clear input 
and complementary output Q and Q. Input data is transferred to 
the output on the negative going edge of the clock pulse. Clear 
operates on the low level regardless of the clock. Adoption of 
the silicon gate CMOS process has resulted in low power 
dissipation, a high noise margin equivalent to a standard CMOS, 
and an operation speed of LS TTL; LS TTL 10-inputs can be 
directly driven. 

A Resistors and diode are provided in Vcc and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 



Truth Table 

__ Input 

Fr I CLR I CLK 


Output 

Q I Q 


16-pin Panaflat package (S0-16D) 









High-Speed CMOS Logic MN74HC Series 


MN74HC112/MN74HC112S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5 —1-7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc-h0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC112 

Ta=-40~-h60‘C 

Pd 

400 

mW 

Ta=-|-60—h85*C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC112S 

Ta=-40-+60t: 

Pd 

275 

mW 

Ta=+60~+85t 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


—40—1-85 

“C 



2.0 

0~1000 

ns 

Input nse and fall time 

tr, tf 

4.5 

0~500 

ns 



6.0 

0~400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25‘’C 

Ta=-4(1 

i~+85t 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



4.0 


40.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC112/MN74HC112S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40 

-+85^ 

min. 

typ. 

max. 

min. 

max. 



2.0 




75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

tTHL 

4.5 



6 

15 


19 

ns 



6.0 




13 


16 




2.0 




125 


155 


Propagation time 

tPLH 

4.5 



16 

25 


31 

ns 

CLK-*Q, Q (L-H) 












6.0 




21 


26 




2.0 




125 


155 


Propagation time 

tpHL 

4.5 



16 

25 


31 

ns 

CLK—Q, Q (H—L) 












6.0 




21 


26 




2.0 




125 


155 


Propagation time 











tPLH 

4.5 



17 

25 


31 

ns 

PR,CLR-Q,Q (L-«H) 











1 

6.0 




21 


26 




2.0 




125 


155 


Propagation tune 











tPHL 

4.5 



19 

25 


31 

ns 

PR,CLR-Q,Q (H-*L) 

i 

6.0 




21 


26 




2.0 




75 


95 


Mmimum pulse width 

tw 

4.5 



7 

15 


19 

ns 

PR,CLR 


6.0 




13 


16 




2.0 




100 


125 


Minimum Set-up time 

f su 

4.5 



7 

20 


25 

ns 



6.0 




17 


21 




2.0 



- 

0 


0 


Minimum Hold time 

th 

4.5 



- 

0 


0 

ns 



6.0 



- 

0 


0 




2.0 




75 


95 


Mmimum recovery time 

t rem 

4.5 



1 

15 


19 

ns 



6.0 




13 


16 




2.0 


6 



4 



Maximum clock frequency 

f max. 

4.5 


30 

59 


24 


MHz 



6.0 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC112/MN74HC112S 






High-Speed CMOS Logic MN74HC Series 


MN74HC125/MN74HC125S 


MN74HC125/MN74HC125S 

Quad TRI-STATE Buffers 


■ Description 

MN74HC125/MN74HC125S are high-speed non-inverted buffers 
consisting of quad tri-state outputs. High-speed operation is 
possible for driving a large capacitance bus line owing to large 
current output. The gate can be controlled by tri-state input (C), 
when output becomes enabled at LOW. Adoption of a silicon 
gate CMOS process has made possible low power dissipation, a 
high noise margin equivalent to a standard CMOS, and an 
operation speed of LS TTL. LS TTL 15-inputs can be directly 
driven. Resistors and diodes are provided in Vcc GND to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as the standard 54LS/74LS logic 
family. 


■ Truth Table 


Input 

Output 

C 

A 

Y 

H 

X 

Hi-Z 

L 

L 

L 

L 

H 

H 


Note: 

1. H: HIGH level 

2. L: LOW level 

3. X: Either HIGH or LOW; doesn’t matter. 

4. Hi-Z: Hi-Impeadance 


■ Logic Diagram 




Pin Configuration (top view) 


ci|T 

ai|T 

yi(T 

C2[7 

A2[5 

Y2[6 

gnd|7 












IDVcc 

T3]C4 

^A4 

11]Y4 

I^C3 

J\A3 

1]Y3 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-L7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc» Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC125 

Ta=-40~-L60°C 

Pd 

400 

mW 

Ta=-f60~-f-85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC125S 

Ta=-40~+60°C 

Pd I 

275 

mW 

Ta=-H60~-I-85°C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC125/MN74HC125S 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating temperature range 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

°C 



Vcc=2.0V 

0-1000 

ns 

Input rise and fall time 

tr, tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V 

lo 


Ta=25X 

Ta=-40 

-±85°C 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 





iiim 


mm 




1.5 


V 

Input HIGH voltage 





^m 




3.15 


V 




i[im 






4.2 


V 





■mi 




0.3 


0.3 

V 

Input LOW voltage 

ViL 







0.9 


0.9 

V 









1.2 


1.2 

V 



2.0 


-20.0 

IxA 

1.9 



1.9 


V 



4.5 

ViH 

-20.0 

fiA 

4.4 



4.4 


V 

Output HIGH voltage 

VoH 

6.0 

or 


fiA 

5.9 



5.9 


V 



4.5 

ViL 

-6.0 

mA 

3.86 



3.76 


V 



6.0 


-7.8 

mA 

5.36 



5.26 


V 



2.0 


20.0 

fiA 



0.1 


0.1 

V 



4.5 

ViH 


fiA 



0.1 


0.1 

V 

Output LOW voltage 


6.0 

or 

■M 

fjiA 



0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 

V 



6.0 


7.8 

mA 



0.32 


0.37 

V 

Input current 






±0.1 


±1.0 

IxA 

3-state output off state 
current 






■1 

±0.5 


±5.0 

fjiA 

Quiescent supply current 

Icc 





8.0 


80.0 

fiA 












High-Speed CMOS Logic MN74HC Series 


MN74HC125/MN74HC125S 
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High-Speed CMOS Logic MN74HC Series 


MN74HC125/MN74HC125S 


• Switching Time Measuring Circuit and Waveforms 
[1} tTLH,I tHL, tpLH, tPHL 

1. Measuring Circuit 2. Waveforms 

Vcc 



[2] tPHZ, tpZH 

1. Measuring Circuit 


2. Waveforms ( tpHZ, tpzH, tpLZ, tpzi.) 



[3] tpLZ, tpzL 
1. Measuring Circuit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC126/MN74HC126S 


MN74HC126/MN74HC126S 

Quad TRI-STATE Buffers 


MN74HC126/MN74HC126S are high-speed non-inverted buffers 
consisting of quad tri-state outputs. High-speed operation is 
possible for driving a large capacitance bus line owing to large 
current output. The gate can be controlled by tri-state input (C), 
when output becomes enabled at HIGH. Adoption of a silicon 
gate CMOS process has made possible low power dissipation, a 
high noise margin equivalent to a standard CMOS, and an 
operation speed of LS TTL. LS TTL 15-inputs can be directly 
driven. 

Resistors and diodes are provided in Vcc and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic 
family. 


■ Truth Table 


Input 

Output 

C 

A 

Y 

L 

X 

Hi-Z 

H 

L 

L 

H 

H 

H 


Note; 

1. H: HIGH level 

2. L: LOW level 

3. X: Either HIGH or LOW; doesn’t matter. 

4. Hi-Z: Hi-Impeadance 


■ Logic Diagram 


c 

A 



Y 




■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-H7.0 

V 

Input/output voltage 

o 

> 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc> Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~+150 

°C 

Power 

dissipation 

MN74HC126 

Ta=-40~-l-60°C 

Pd 

400 

mW 

Ta=+60~-H85X 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC126S 

Ta=-40~+60°C 

Pd 

275 

mW 

Ta=-h60~-l-85°C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC126/MN74HC126S 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating uspply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

V,, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

°c 



Vcc=2.0V 

0-1000 

ns 

Input rise and fall time 

tr, tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

V, 

lo 


Ta=25°C 

Ta=-40 

~±85X 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 


V 

Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 


V 



2.0 






0.3 


0.3 

V 

Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 

V 



2.0 


-20.0 

/xA 

1.9 

2.0 


1.9 


V 



4.5 

V,H 

-20.0 

/xA 

4.4 

4.5 


4.4 


V 

Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

/xA 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-6.0 

mA 

3.86 



3.76 


V 



6.0 


-7.8 

mA 

5.36 



5.26 


V 



2.0 


20.0 

/xA 


0.0 

0.1 


0.1 

V 



4.5 

V,H 

20.0 

/txA 


0.0 

0.1 


0.1 

V 

Output LOW voltage 

VoL 

6.0 

or 

20.0 

/xA 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

6.0 

mA 



0.32 


0.37 

V 



6.0 


7.8 

mA 



0.32 


0.37 

V 

Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

/xA 

3-state output off state 
current 

loz 

6.0 

v,= 

Vo= 

V,H or ViL, 1 

Vcc or GND ! 



±0.5 


±5.0 

/xA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

/xA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC126/MN74HC126S 


M AC Characteristics (GND=0V, Input transistion tiem ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

II 

1 

o 

~+85X 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



18 

75 


95 


Output irse time 

tTLH 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



13 

75 


95 


Output fall time 

tTHL 

4.5 



6 

15 


19 

ns 



6.0 



5 

13 


16 




2.0 



19 

75 


95 


Propagation time 
(L->H) 

tpLH 

4.5 



9 

15 


19 

ns 



6.0 



8 

13 


16 




2.0 



19 

75 


95 


Propagation time 
(H-.L) 

tpHL 

4.5 



8 

15 


19 

ns 


6.0 



6 

13 


16 




2.0 



20 

125 


155 


Propagation time 

tpHZ 

4.5 

RL=lkli 


15 

25 


31 

ns 

(H-.Z) 


6.0 



14 

21 


26 




2.0 



18 

100 


125 


Propagation time 

tpLZ 

4.5 

RL=lkft 


12 

20 


25 

ns 

(L—>Z) 


6.0 



11 

17 


21 




2.0 



19 

100 


125 


Propagation time 

tpZH 

4.5 

RL=lka 


10 

20 


25 

ns 

(Z-^H) 


6.0 



8 

17 


21 




2.0 



20 

100 


125 


Propagation time 

tpZL 

4.5 

RL=lka 


8 

20 


25 

ns 

(Z-^L) 


6.0 



7 

17 


21 













High-Speed CMOS Logic MN74HC Series 


MN74HC126/MN74HC126S 


• Switching Time Measuring Circuit and Waveforms 
[1] tjLH, tTHL, tpLH, tpHL 
1. Measuring Circuit 


Vcc 



[2] tpHZ, tpZH 

1. Measuring Circuit 


2. Waveforms 


^6ns ^6ns 



2. Waveforms ( tpHZ, tpzH, tpLZ, tpzi.) 




Vcc 

GND 

«Vcc 

VoL 

VoH 

«GND 


[3] tpLZ, tpZL 
1. Measuring Circuit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC132/MN74HC132S 


MN74HC132/MN74HC132S 

Quad 2-Input NAND Schmitt Triggers 

■ Description --- 

MN74HC132/MN74HC132S contain quad 2-input NAND with 
Schmitt triggers at all input terminals. 

Adoption of a silicon gate CMOS process has resulted in low 

power dissipation, a high noise margin equivalent to a standard 

CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can I 

be directly driven. Because the circuit threshold voltage differs " 

(ViH» Vil) when the input waveform rises and falls, wider 

applications are possible for the line reciever, waveform shaping 

and multi-vibrator in addition to the normal inverter. 

Resistors and diode are provided in Vcc and GND for protection 

of the input/output against damage by static electricity. Same pin _^ 

configuration and function as standard 54LS/74LS logic family. p_2 

■ Logic Diagram 


I Absolute Maximum Ratings 


Parameter 


Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic diode current 

Output current 

Supply current 

Storage temperature range 


Symbol 


V(.c 

Vi, Vo 

IlK 

loK 

lo 

Ice, IcAi) 



14-pin plastic OIL package 




14-pin Panaflat package (SO-14D) 




Rating 


-0.5~ + 7.0 
-0.5-Vc:c + 0.5 
±20 
±20 
±25 
±50 


Power 

dissipation 


MN74HC132 


MN74HC132S 



Tstg 

-65-±150 


Ta=-40~-|-60'C 

P.. 

400 


Ta=±60—h85'C 

r I) 

Decrease to 200mW at the rate of 8mW/°C 

m v\ 

Ta=-40~+60r 

p. 

275 


Ta=±60—|-85t: 

r 1) 

Decrease to 200mW at the rate of 3.8mW/°C 

m V V 
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High-Speed CMOS Logic MN74HC Series mn74hci32/mn74hci32s 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vco 

V 

Operating temperature range 

Ta 


-40~ + 85 

“C 


■ DC Characteristics (GND=0V) 




Vc(. 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta = 25r 

Ta=-40 

|~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 


-20.0 


1.9 

2.0 


1.9 

0.1 




4.5 

ViH 

-20.0 

mA 

4.4 

4.5 


4.4 

0.1 


Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 

0.1 

V 



4.5 

v„ 

-4.0 

mA 

3.86 



3.76 

0.37 




6.0 


-5.2 

mA 

5.36 



5.26 

0.37 




2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

ma 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi 

6.0 

or 

20.0 

ma 


0.0 

0.1 


0.1 

V 



4.5 

v„ 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi = Vcc or GND, I(,=0 



2.0 


20.0 

fiA 



2.0 




0.7 

1.35 

1.5 

0.7 

1.5 



Vt^ 

4.5 




1.55 

2.69 

3.15 

1.55 

3.15 

V 

Input threshold voltage 


6.0 




2.1 

3.55 

4.2 

2.1 

4.2 



2.0 




0.3 

0.75 

1.0 

0.3 

1.0 



Vt- 

4.5 




0.9 

1.85 

2.45 

0.9 

2.45 

V 



6.0 




1.2 

2.45 

3.2 

1.2 

3.2 




2.0 




0.2 

0.60 

1.2 

0.2 

1.2 


Hysteresis voltage 

Vh 

4.5 




0.4 

0.84 

2.1 

0.4 

2.1 

V 



6.0 




0.5 

1.10 

2.5 

0.5 

2.5 



■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 


1 - 

Temperature 

-! 
















Parameter 

Symbol 

(V) 

Test Conditions 

1 Ta = 25t: 1 

Ta=—4C 

i~±85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 




75 


95 


Output rise time 

txLH 

4.5 



8 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

txHL 

4.5 



6 

15 


19 

ns 



6.0 




13 


16 




2.0 




100 


125 


Propagation time 
(L^H) 

tpLH 

4.5 



12 

20 


25 

ns 



6.0 




17 


21 




2.0 




100 


125 


Propagation time 
(H-^L) 

tpHL 

4.5 



12 

20 


25 

ns 



6.0 




17 


21 
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High-Speed CMOS Logic MN74HC Series 


MN74HC133/MN74HC133S 


MN74HC T 33/MN74HC133S 

13-Input NAND Gate 


■ Description 

MN74HC133/MN74HC133S contain 13-input positive isolation 
NAND gate. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer tim.e due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic Diagram 



P-3 



16-pin plastic OIL package 



16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


a[7 

p:^ 


3 Vcc 

b[7 




c[7 




d[T 




e[I 




f[7 

n 

llr^ 

n|i 

g[T 



gndE 

V 

I]v 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc-+-0.5 

V 

Input protection diode current 

llK 

±20 

mA 

Output parasitic diode current 

I OK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

t: 

Power 

dissipation 

MN74HC133 

Ta=-40—l-60”C 

Pd 

400 

mW 

Ta=-|-60~-|-85t 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC133S 

Ta=-40~-|-60t: 

Pd 

275 

mW 

Ta^+eo^+sst: 

Decrease to 200mW at the rate of 3.8mW/°C 
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MN74HC133/MN74HC133S 


High-Speed CMOS Logic MN74HC Series 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


o 

1 

V 

Input/output voltage 

Vi,Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

"C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25t: 

Ta=-4(1 

i~+85t 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 1 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 


20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

ViH 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 


T emperature 


Parameter 

Symbol 

Test Conditions 

1 Ta=25“C 1 

1 Ta=-40~+85‘’C 1 

Unit 


(V) 











typ. 








min. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 




150 


190 


Propagation time 
(L-^H) 

tPLH 

4.5 



17 

30 


38 

ns 



6.0 




26 


33 




2.0 




125 


155 


Propagation time 
(H^L) 

tpHL 

4.5 



14 

25 


31 

ns 



6.0 




21 


26 
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High-Speed CMOS Logic MN74HC Series 


MN74HC137/MN74HC137S 


MN74HC137/MN74HC137S 

3-to-8 Line Decoder with Address Latches (Inverted Output) 


■ Description 

MN74HC137/MN74HC137S are high-speed 3-to-8 line decoders 
with three address latches. Addresses are stored, when GL input is 
“H”. When enable input G1 is “H” and G2 is “L”, the output 
depending on A, B and C inputs become “L”, and all other 
outputs become “H”. Input/output transfer characteristics have 
been improved by applying a buffer to the gate output, and 
fluctuation of transfer time due to increased load capacitance is 
limited to the minimum. LS TTL 10-inputs can be directly driven. 
Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Truth Table 


Input 

Output 

Enable 

Select 1 

GL 

G1 

G2 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

X 

X 

X 

Output corresponding to stored 
address L all others, H 


Note: 

1. H: HIGH level 

2. L: LOW level 

3. X: Either HIGH or LOW; doesn’t matter 


■ Logic Diagram ^ ^ 



B O-[^>o- 





tH>- 





YO 

Y1 

Y2 

Y3 

Y4 


C o-P>o- 



Y5 

Y6 

Y7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC137/MN74HC137S 


M Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

Iqk 

±20 

mA 

Output current 

I() 

±25 

mA 

Supply current 

Icc. Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipateion 

MN74HC137 

Ta=-40~+60X 

PD 

400 

mW 

Ta=+60~+85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC137S 

Ta=-40~+60°C 

PD 

275 

mW 

Ta=+60~+85X 

Decrease to 200mW at the rate of 3.8mW/°C 


B Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

V,, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

°C 



Vcc=2.0V 

0-1000 

ns 

Input rise and fall time 

Jtr, tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0 

0-400 

ns 


M DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25°C 

Ta=-40 

-±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 


V 

Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 


V 



2.0 






0.3 


0.3 

V 

Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 

V 



2.0 


-20.0 

fjiA 

1.9 

2.0 


1.9 


V 



4.5 

ViH 

-20.0 

fxA 

4.4 

4.5 


4.4 


V 

Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

jxA 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 


V 



6.0 


^5.2 

mA 

5.36 



5.26 


V 



2.0 


20.0 

fxA 


0.0 

0.1 


0.1 

V 



4.5 

VlH 

20.0 

IxA 


0.0 

0.1 


0.1 

V 

Output LOW voltage 

VoL 

6.0 

or 

20.0 

fxA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 

V 



6.0 


5.2 

mA 



0.32 


0.37 

V 

Input current 

II 

6.0 

v,=^ 

Vcc or GND 



±0.1 


±1.0 

IxA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc 

or GND, I()=0 



8.0 


80.0 

fxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC137/MN74HC137S 


■ AC Characteristics (GND=OV, input transistion tiem ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 1 

1 

II 

~+85‘’C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



23 

75 


95 


Output rise time 

txLH 

4.5 



9 

15 


19 

ns 



6.0 



8 

13 


16 




2.0 



19 

75 


95 


Output fall time 

txHL 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 


Propagation time 


2.0 



49 

150 


190 


A, B, C-^Y 

tpLH 

4.5 



24 

30 


38 

ns 

(L-^H) 

6.0 



21 

26 


33 


Propagation time 


2.0 



41 

150 


190 


A, B, C-^Y 

tpHL 

4.5 



22 

30 


38 

ns 

(H^L) 


6.0 



21 

26 


33 


Propagation time 


2.0 



49 

150 


190 


GI^Y 

tpLH 

4.5 



23 

30 


38 

ns 



6.0 



20 

26 


33 


Propagation time 


2.0 



52 

150 


190 


GI^Y 

tpHL 

4.5 



22 

30 


38 

ns 


6.0 



20 

26 


33 


Propagation time 


2.0 



35 

150 


190 


Gl-^Y 

tpLH 

4.5 



19 

30 


38 

ns 

(L-^H) 

6.0 



15 

26 


33 


Propagation time 


2.0 



35 

150 


190 


Gl-^Y 

tpHL 

4.5 



19 

30 


38 

ns 

(H-^Y) 


6.0 



15 

26 


33 


Propagation time 


2.0 



35 

150 


190 


G2-^Y 

tpLH 

4.5 



18 

30 


38 

ns 

(L-^H) 


6.0 



17 

26 


33 


Propagation time 


2.0 



35 

150 


190 


G2-^Y 

tpHL 

4.5 



19 

30 


38 

ns 

(H->L) 


6.0 



18 

26 


33 




2.0 



^6 

100 


125 


Minimum pulse width 
GL-^Y 

tw 

4.5 



^6 

20 


25 

ns 



6.0 



^6 

17 


21 


Minimum 


2.0 



17 

100 


125 


Set-up time 

tsu 

4.5 



4 

20 


25 

ns 

A, B, C 


6.0 



2 

17 


21 




2.0 



— 

75 


95 


Minimum Hold time 

th 

4.5 



— 

15 


19 

ns 



6.0 



— 

13 


16 
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High-Speed CMOS Logic MN74HC Series 


MN74HC137/MN74HC137S 


• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 2. Waveforms 



^6ns ^6ns 



• Switching Time Measuring Circuit and Waveforms 

[1] t'rLH. tpHL, tsu, fmax» tpLH/tpHL (CLK^Q, Q), trem. th 

1. Measuring Circuit (tpLH.tpHiJ 2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC138/MN74HC138S 


MN74HC138/MN74HC138S 

3-to-8 Line Decoder 


■ Description 

MN74HC138/MN74HC138S are high-speed 3-to-8 line decoders 
decoding one of eight ouput lines depending on the condition of 
three select inputs (A, B and C) and three enable inputs (Gl, G2A 
and G2B) 

The enable input consists of an active LOW of 2-inputs and an 
active HIGH of 1-input, with makes the subsidiary connection 
easy. Low power dissipation and high noise margin equivalent to 
standard CMOS; operation speed of LS TTL. LS TTL 10 inputs 
can be directly driven. 

Resistors and diode are provided in Vcc and GND to protect the 
input/output from damage by static electricity. Same pin con¬ 
figuration and function as standard 54LS/74LS logic family. 


■ Truth Table 


Input 


Enable 

Select 

wucpuc 

Gl 

G2 

C 

B 

A 

YO 

Y1 

Y3 

Y2 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

"iT 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


Note: 

1. G2=G2A-HG2B 

2. X: Either HIGH or LOW; it doesn’t matter. 




■ Logic Diagram 


Enable 

Inputs 



Data 

Outputs 
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High-Speed CMOS Logic MN74HC Series 


MN74HC138/MN74HC138S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—f-7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc-f0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65—hl50 

“C 

Power 

dissipation 

MN74HC138 

Ta=-40~+60t: 

1 

1 

Pd 

400 

mW 

Ta=+60—1-85^ 

Decrease to 200mW at the rate of 8mW/®C 

MN74HC138S 

Ta=-40—1-60 r 

Pd 

275 

mW 

Ta=-F-60~-1-85^ 

Decrease to 200mW at the rate of 3.8mW/®C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

-1 

Test Conditions ; 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25'C 

Ta=-40~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 



1 

1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi. 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

Vii. 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

Il 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC138/MN74HC138S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25'C 

Ta=-40~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tXLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 




200 


250 


Propagation time 

A, B, C-Y (L-H) 

tPLH 

4.5 



22 

40 


50 

ns 



43 

6.0 

34 



2.0 




175 


220 


Propagation time 


4.5 





44 


A, B, C-Y (H-L) 

tPHL 



19 

35 


ns 


37 


6.0 




30 





2.0 




200 


250 


Propagation time 






50 


Enable G1->Y (L-'H) 

tPLH 

4.5 



25 

40 


ns 

43 


6.0 




34 





2.0 




175 


220 


Propagation time 






44 


Enable G1-*Y (H-*L) 

tPHL 

4.5 



20 

35 


ns 



6.0 




30 


37 


Propagation time 


2.0 




200 


250 


Enable G2 A, 026-*-Y 

tPLH 

4.5 



22 

40 


50 

ns 

(L-H) 


6.0 




34 


43 


Propagation time 


2.0 




175 


220 


Enable G2 A, G2 B-Y 

tPHL 

4.5 



19 

35 


44 

ns 

(H-L) 


6.0 




30 


37 



• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 2. Waveforms 


Vcc 



^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC139/MN74HC139S 


MN74HC139/MN74HC139S 

Dual 2-to-4 Line Decoders 


■ Description 

MN74HC139/MN74HC139S are high-speed silicon gate CMOS, 
2-to-4 line decoders decoding one of 4 output lines depending on 
the condition of two select inputs (A and B) and one enable input 
(G). Two independent 2-to-4 line decoder/demultiplexers are used 
on one clip. 

Low power dissipation and high noise margin equivalent to 
standard CMOS;operation speed of LS TTL. LS TTL 10 inputs 
can be directly driven. Aresistor and diode are provided in Vcc 
and GND to protect the input/output from damage by static 
electricity. Same pin configuration and function as standard 
54LS/74LS. 


■ Truth table 


Input 

Output 

Enable 

Select 

G 

B 

A 

Yo 

Yi 

Y2 

Ya 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 


L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 


P-3 



16-pin plastic DIL package 

_ 



16-pin Panaflat package (SO-16D) 



■ Logic Diagram 

GO-p>o- 

I- \> 




B o- 


{ 3 ^— 1 >—[>— 

£3— ^ 
£3 — 

3°— 
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High-Speed CMOS Logic MN74HC Series 


MN74HC139/MN74HC139S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

’C 

Power 

dissipation 

MN74HC139 

Ta=-40~+601C 

Pd 

400 

mW 

Ta=+60~+85"C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC139S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=-h60—hSSr 

Decrease to 200mW at the rate of 3.8mW/®C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

°C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

T emperature 

Unit 

Vi 

lo 


Ta=25‘C 

Ta=-40 

'~+85t 

Unit 

min. 

1 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC139/MN74HC139S 


M AC Characteristics (GND=0V, Input transistion tiem ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

t 

II 

~+85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 












Output rise time 









ns 






























ns 





















Propagation time 

A, B->Y(L-.H) 









ns 





















Propagation time 

A, (H-^L) 









ns 



















155 


Propagation time Enable 
G-^Y (L-^H) 








31 

ns 









26 












Propagation time Enable 
G->Y(H->L) 









ns 



6.0 









• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH»tpHL) 2. Waveforms 




Input 


Output 
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High-Speed CMOS Logic MN74HC Series 


MN74HC147/MN74HC147S 


MN74HC147/MN74HC147S 

lO-to-4 Line Priority Encoder 


■ Description 

MN74HC147/MN74HC147S are lO-to-4 line priority encoders 
which prioritize the highest input and encode ten data lines to four 
data lines, when two or more input data are applied simultaneous¬ 
ly. The binary signal 0 is encoded when all nine data inputs are 
“H”. When all inputs and outputs are “L”, the encoder is active. 
Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth table 


Input 

Output 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

C 

B 

A 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

H 

H 

H 

X 

X 

X 

X 

X 

X 

L 

H 

H 

H 

L 

L 

L 

X 

X 

X 

X 

X 

L 

H 

H 

H 

H 

L 

L 

H 

X 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

X 

X 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

X 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 
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■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi.Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

I IK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 


±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

‘C 


MN74HC147 

Ta=-40~+60'C 

Pd 

400 

mW 

Power 

Ta=+60~+85 t 

Decrease to 200mW at the rate of 8mW/°C 

dissipation 

MN74HC147S 

Ta=-40~+60'C 

Pd 

275 

mW 


Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC147/MN74HC147S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25“C 

Ta=-40~+85t; 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

VlH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC147/MN74HC147S 


■ AC Characteristics (GND=OV, Input transition time sens, Cl=50pF) 




\7 _ 


Temperat 

ure 



Parameter 

Symbol 

vcc 

(V) 

Test Conditions 

Ta=25'C 

Ta=-40~-f-85t 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tTi.H 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 




75 


95 


Output fall time 

tTHl. 

4.5 




15 


19 

ns 



6.0 




13 


16 


Propagation time 


2.0 

1 



175 


220 


1 -9 -A, B, C 

tPLH 

4.5 




35 


44 

ns 

(L-H) 


6.0 




30 


37 


Propagation time 


2.0 




175 


220 


1 -9 -A, B, C 

tPHL 

4.5 




35 


44 

ns 

(H-L) 


6.0 




30 


37 




2.0 




125 


155 


Propagation time 











tPLH 

4.5 




25 


31 

ns 

1 ~9 -D(L-H) 












6.0 




21 


26 




2.0 




125 


155 


Propagation time 











tPHL 

4.5 




25 


31 

ns 

1 ~9 -D (H->L) 












6.0 




21 


26 



• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH.tpHL) 



2. Waveforms 


^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series 

MN74HC148/MN74HC148S 

8-to-3 Line Priority Encoder 


MN74HC148/MN74HC148S 


■ Description 

MN74HC148/MN74HC148S are 8-to-3 line priority encoders 
which detect the most LOW out of eight input signals and output a 
binary code signal. Input consists of eight input signals (0 - 7) and 
an El input. When El input is “H”, encoding stops and all outputs 
become “H”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise m.argin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 



\) V ^ “ 


16-pin plastic OIL package 


Truth Table 


16-pin Panaflat package (SO-16D) 


CI O 1 2 3 4 5 6 7 A2 A1 AO GS EO 












High-Speed CMOS Logic MN74HC Series 


MN74HC148/MN74HC148$ 



Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi.Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65—hl50 

t 


MN74HC148 

Ta=-40~+60'C 

Pd 

400 

mW 

Power 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 8mW/°C 

dissipation 

MN74HC148S 

Ta=-40~+60t; 

Pd 

275 

mW 


Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 



123 — 


Panasonic 

















High-Speed CMOS Logic MN74HC Series 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr.tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25’C 

Ta=-40~+85t: 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

VlH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

VlH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 ' 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND > 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC148/MN74HC148S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl= 50 pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 

j 


25 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



20 

7 

6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

0^7-.AO, Al, A2 
(L->H) 

tPLH 

2.0 

4.5 

6.0 




175 

35 

30 


220 

44 

37 

ns 

Propagation time 
0~7-*A0, Al, A2 
(H-L) 

tPHL 

2.0 

4.5 

6.0 




175 

35 

30 


220 

44 

37 

ns 

Propagation time 

0~7-^EO (L-*H) 

tPLH 

2.0 

4.5 

6.0 




175 

35 

30 


220 

44 

37 

ns 

Propagation time 

0~7-EO (H-L) 

tPHL 

2.0 

4.5 

6.0 




175 

35 

30 


220 

44 

37 

ns 

Propagation time 

0~7—GS (L-H) 

tPLH 

2.0 

4.5 

6.0 



1 - 

200 

40 

34 


250 

50 

43 

ns 

Propagation time 

0~7—GS (H-*L) 

tPHL 

2.0 

4.5 

6.0 




200 

40 

34 


250 

50 

43 

ns 

Propagation time 
EI-h-AO, Al, A2 

(L-H) 

tPLH 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

Propagation time 
EI-AO, Al, A2 

(H-L) 

tPHL 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

Propagation time 

EI-GS (L-H) 

tPLH 

2.0 

4.5 

6.0 




175 

35 

30 


220 

44 

37 

ns 

Propagation time 
EI-GS (H-L) 

tPHL 

2.0 

4.5 

6.0 




175 

35 

30 


220 

44 

37 

ns 

Propagation time 

EI-EO (L-H) 

tPLH 

2.0 

4.5 

6.0 

! 



150 

30 

26 


190 

38 

33 

ns 

Propagation time 

El—EO (H-L) 

tpHL 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC151 /MN74HC151S 


MN74HC151/MN74HC151S 

8-Channel Digital Multiplexer 


■ Description 

MN74HC151/MN74HC151S are digital multiplexer, which selects 
one input from 8-channel data input according to select input (A, 
B C), transfer data to the reverse phase outputs W and Y 
mutually. When strobe input is “L”, the output is selected by the 
select input combination. When strobe input is “H”, output W is 
“H” and output Y is “L”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL lO-inputs can 
be directly driven. Resistors and diodes are provided in V^c' and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 


Input 

Output 

Select 

Strobe 

Y 

W 

C 

B 

A 

S 

X 

X 

X 

H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

Dl 

Dl 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

1 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 
DO, Dl, . D7: respective data input level 
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High-Speed CMOS Logic MN74HC Series 

■ Logic diagram 


MN74HC151 /MN74HC151S 



Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h7.0 

V 

Input/output voltage 

Vi .Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

ICC.ICND 

±50 

mA 


Tstg 

-65~±150 

“C 



Ta==-40-+60t: 

Pd 

400 

mW 

Power 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 8mW/®C 

dissipation 

MN74HC151S 

Ta = -40~+60‘C 


275 

mW 


Ta=-|-60—l-85t; 

Jtd 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr. tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


Panasonic 






















High-Speed CMOS Logic MN74HC Series 


MN74HC151 /MN74HC151S 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25“C 

Ta=-4fl 

'~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Ct^BOpF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25'C 

Ta=-40~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 * 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 




200 


250 


Propagation time 








A, B, C-Y (L-*H) 

tPLH 

4.5 



23 

40 


50 

ns 


6.0 




34 


43 


Propagation time 


2.0 




175 


220 


A, B, C-*Y (H-L) 

tpHL 

4.5 



21 

35 


44 

ns 


6.0 




30 


37 


Propagation tune 


2. 0 




200 


250 


A, B, C-*W (L—H) 

tPLH 

4.5 



22 

40 


50 

ns 


6.0 




^4 


43 


Propagation time 


2.0 




200 


250 


A, B, C—W (H-L) 

tPHL 

4.5 



22 

40 


50 

ns 


6.0 




34 


43 
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High-Speed CMOS Logic MN74HC Series 


MN74HC151/MN74HC151S 


■ AC/Characteristics (Cont'd) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25r 

Ta=-40'- + 85t 

min. 

typ. 

max. 

min. 

max. 

Propagation time 

S-Y (L-H) 

t PLH 

2.0 

4.5 

6.0 



10 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

S-Y(H-L) 

tPHI 

2.0 

4.5 

6.0 



9 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

S-W(L-*H) 

t PLH 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

S^W(H-*L) 

tPHL 

2.0 

4.5 

6.0 



10 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D->Y (L-H) 

tPLH 

2.0 

4.5 

6.0 



13 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

D-Y (H-L) 

tPHL 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D-*W (L-H) 

tPLH 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D-*W (H—L) 

tPHL 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH,tpHL) 2. Waveforms 



Vcc 
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High-Speed CMOS Logic MN74HC Series 


MN74HC153/MN74HC153S 


MN74HC153/MN74HC153S 

Dual 4-Input Multiplexer 

■ Description p .3 

MN74HC153/MN74HC153S are dual 4-input multiplexer which 

transfer one of four data to output Y according to the common 

select input (A, B). Each multiplexer has respective enable 

input multiplexer functions at LOW level. At HIGH level, j 

output is fixed LOW. ^ 

Adoption of a silicon gate CMOS process has made possible low (/ 

power dissipation, a high noise margin equivalent to a standard 

CMOS, and an operation speed of LS TTL. LS TTL lO-inputs can 

be directly driven. Resistors and diodes are provided in Vcc and 

GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS - 

logic family. 


Truth table 


Select 

Inputs 


Data 

Inputs 


Enable 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 




Note: 

1. X: Either HIGH or LOW; it doesn’t matter 


Pin configuration (top view) 


Enable IG 
Select E 
' 1C3 

Data , 
Inputs 

^ ICO 
Output lY 
GNE 



2C Enable 
Select A 
:3' 

^Data 

Input 

:o^ 

2Y Output 


Logic Diagram 











High-Speed CMOS Logic MN74HC Series 


MN74HC153/MN74HC153S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-f7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, IcND 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC153 

Ta==-40—h60“C 

Pd 

400 

mW 

Ta=+60—l-85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC153S 

Ta=-40—h60t: 

Pd 

275 

mW 

Ta^+eo^+sst: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

V,,Vo 


0 — Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25“C 

Ta=-40 

~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC153/MN74HC153S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40~+85t 

min. 

typ- 

max. 

min. 

max. 

Output rise time 

trim 

2.0 

4.5 

6.0 



25 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tXHL 

2.0 

4.5 

6.0 



20 

7 

6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A, B-Y (L-H) 

tpLH 

2.0 

4.5 

6.0 



47 

20 

17 

175 

35 

30 


220 

44 

37 

ns 

Propagation time 

A, B-Y ( H—L) 

tPHL 

2.0 

4.5 

6.0 



45 

18 

14 

150 

30 

26 


155 

38 

26 

ns 

Propagation time 

G-Y ( L^H) 

tPLH 

2.0 

4.5 

6.0 



38 

14 

12 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-Y (H-^L) 

tPHL 

2.0 

4.5 

6.0 



40 

17 

14 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

C^Y ( L-H) 

tPLH 

2.0 

4.5 

6.0 



45 

18 

15 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

C^Y (H-L) 

tpHL 

2.0 

4.5 

6.0 



44 

17 

14 

150 

30 

26 


190 

38 

33 

ns 


• Switching Time Measunng Circuit and Waveforms 
1. Measuring Circuit (tpLH,tpHL) 2. Waveforms 


Vcc 



Input 


Output 
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High-Speed CMOS Logic MN74HC Series 


MN74HC155/MN74HC155S 


MN74HC155/MN74HC155S 

Dual 2-to-4 Line Decoders/Demultiplexers 


■ Description 

MN74HC155/MN74HC155S contain dual 2-bit 2-to-4 line 
decoders/demultiplexers. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. 

Resistors and diodes are provided in Vcc arid GND to protect the 
input/output from damage by static electricity. Same pin con¬ 
figuration and function as standard 54LS/74LS. 

■ Truth table 

2-line to 4-line Decoder/l-line to 4-line Demultiplexer 


Input Output 

Select Enable Data 

-^-^-^ jYO 1Y2 1Y2 1Y3 




Select 

I- 

Enable 

Data 

1 - 



2Y3 

B 

A 

2G 

2C 

2 YU 

2 Y 1 

Z Y 2 


X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 


3-line to 8-line Decoder/l - line to 8-line Demultiplexer 

_ Input _ Output _ 

Select 0 1 2 3 4 5 6 7 

C B A G 2Y0 2Y1 2Y2 2Y3 lYO lYl 1Y2 1Y3 

XXX H HHHHHHHH 


Select 

C B A G 

XXX H 
L L L L 

L L H L 

L H L L 

L H H L 

H L L L 

H L H L 

H H L L 

H H H L 


LHHHHHHH 

HLHHHHHH 

HHLHHHHH 

HHHLHHHH 

HHHHLHHH 

HHHHHLHH 

HHHHHHLH 



16-pin plastic DIL package 



H H H H 


1. H; High level 

2. L; Low level 

3. X: Either H or L; it doesn’t matter 

4. C: 1C/2C inputs connected between them 

5. G: 1G/2G inputs connected between them 
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High-Speed CMOS Logic MN74HC Series 


MN74HC155/MN74HC155S 


■ Logic Diagram 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC155 

Ta=-40~+60t: 

Pd 

400 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC155S 

Ta=-40~+60'’C 

Pd 

275 

mW 

Ta^+eO-^SSr 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40~-|-85 

"C 



2.0 

0~1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC155/MN74HC155S 








High-Speed CMOS Logic MN74HC Series 


MN74HC155/MN74HC155S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta = 25"C 

Ta = -40 

'~+85t 

min. 

typ. 

max. 

min. 

max. 



2.0 




75 


95 


Output rise time 

^TLH 

4.5 



8 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

Whl 

4.5 



7 

15 


19 

ns 



6.0 




13 


16 




2.0 




125 


155 


Propagation time 











t 

4.5 



14 

25 


31 

ns 

A, B-*Y (L-*H) 












6.0 




21 


26 




2.0 




125 


155 


Propagation time 











t 

4.5 



13 

25 


31 

ns 

A, B-Y (H-L) 

PHI. 











6.0 




21 


26 


Propagation time 


2.0 




125 


155 


IG, 2C, 2G—Y 

^PLH 

4.5 



14 

25 


31 

ns 

(L^H) 


6.0 




21 


26 


Propagation time 


2.0 




125 


155 


IG, 2C, 2G—Y 

^PHL 

4.5 



10 

25 


31 

ns 

(H-L) ■ 


6.0 




21 


26 




2.0 




125 


155 


Propagation time 











t 

4.5 



15 

25 


31 

ns 

1C—Y (L-H) 












6.0 




21 


26 




2.0 




125 


155 


Propagation time 











t PHL 

4.5 



13 

25 


31 

ns 

IC-Y (H-Y) 












6.0 




21 


26 











High-Speed CMOS Logic MN74HC Series 


MN74HC157/MN74HC157S 


MN74HC157/MN74HC157S 

Quad 2-Input Multiplexers 


■ Description 

MN74HC157/MN74HC157S contain quad 2-input multiplexer 
circuits which select one of two data. Strobe and select inputs are 
common to each output of the quad circuits, all outputs become 
“L”, 1-input data is selected from each of 2-input signals 
depending on the state of the select input, and is transferred to 
quad outputs. The selected input data is transferred to output by 
in-phase. Adoption of a silicon date CMOS process makes possible 
low power consumption, a high noise allowance, and an operation 
speed equivalent to LS TTL; and LS TTL 10-inputs can be directly 
driven. 

Resistors and diodes are used in Vcc ^^d GND to protect the 
input/output from damage by static electricity. Same pin con¬ 
figuration and function as the standard 54LS/74LS logic family. 



■ Truth Table 


Input 

Output 

Strobe G 

Select S 

A 

B 

Y 

H 

X V 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 


■ Logic Diagram 


Pin configuration (top view) 




Outputs 
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High-Speed CMOS Logic MN74HC Series 


MN74HC157/MN74HC157S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~VccH-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC157 

Ta=-40~+60“C 

Pd 

400 

mW 

Ta=+60~H-85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC157S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=+60~+85'’C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

T^ 


-40~±85 




2.0 

0~1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0~500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25°C 

Ta=-40 

i~+85t 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC157/MN74HC157S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta = 25t: 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

f FLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tjHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A, B-*Y (L-H) 

l^PLH 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

A, B^Y (H-L) 

f PHL 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

S-*Y (L^H) 

fpLH 

2.0 

4.5 

6.0 



15 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

S-Y (H-*L) 

^PHL 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation nme 

G-Y (L-H) 

tpLH 

2.0 

4.5 

6.0 



13 

125 

25 

17 


125 

25 

21 

ns 

Propagation time 

G—Y (H^L) 

fpHL 

2.0 

4.5 

6.0 



13 

100 

20 

17 


125 

25 

21 

ns 


• Switching Time Measunng Circuit and Waveforms 

1. Measuring Circuit (tpLH.tpHr) 2. Waveforms 


^6ns ^6ns 




Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC158/MN74HC158S 


MN74HC158/MN74HC158S 

Quad 2-Input Multiplexers (Inverted Output) 


■ Description 

MN74HC158/MN74HC158S contain quad 2-mput multiplexer 
circuits which select one of two data. Strobe and select input is 
common, and, when it is “H”, all output become “H”. When 
strobe input is “L”, 1-input data is selected from each of 2-mput 
signals depending on the state of the select input, and is 
transferred to each of the quad outputs. Then, the selected input 
data is transferred to output inverted. Adoption of a silicon date 
CMOS process makes possible low power consumption, a high 
noise allowance, and an operation speed equivalent to LS TTL; LS 
TTL lO-mputs can be directly driven. Resistors and diodes are 
used in Vc c' and GND to protect the mput/output from damage by 
static electricity. Same pin configuration and function as the 
standard 54LS/74LS logic family. 


■ Truth Table 


Input 

Output 

Strobe G 

Select S 

A 

B 

Y 

H 

X 

X 

X 

H 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


Note 

1 X Either HIGH or LOW, it doesn’t matter 


■ Logic Diagram 



Pin configuration (top view) 



Enable 




Output 


Inputs 


Output 


Data 

Inputs 


A1 o- 


B1 o- 
A2o- 
B2o- 
A3o- 
B3o^ 


A4 o- 


B4 0- 


Select S 


Enable G ^ 




-^>o—t>o- 




--0 Y1 

-oY2 

-oY3 


-o Y4 


Outputs 
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High-Speed CMOS Logic MN74HC Series 


MN74HC158/MN74HC158S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 


Power 

dissipation 

MN74HC158 

Ta=-40~+60t: 

Pd 

1 

400 

mW 

Ta=+60—h85t: 

Decrease to 200mW at the rate of 8mW7°C 

MN74HC158S 

Ta=-40~+60T: 

Pd 

275 

mW 

Ta=-|-60~+85r 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


o 

1 

< 

V 

Operating temperature range 

Ta 


-40-±85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

1 

Vi 

lo 


Ta=25‘C 

' Ta=-4(] 

i~+85t: 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC158/MN74HC158S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl==50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta = 25t 

Ta = -40~+85r 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A, B-T(L—H) 

tpLH 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

A, B-Y(H-L) 

tpHL 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

S-Y (L^H) 

tpLH 

2.0 

4.5 

6.0 



13 

125 

25 

21 


155 

31 

26 

ns 

Propagation tune 

S-T (H-U 

fpHL 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

G-Y (L^H) 

tpLH 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-T (H-»L) 

f PHI. 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 


• Switching Time Measunng Circuit and Waveforms 

1. Measurmg Circuit 2. Waveforms 


^6ns ^6ns 




— 143 — 


Panasonic 











High-Speed CMOS Logic MN74HC Series 


MN74HC160/MN74HC160S 


MN74HC160/MN74HC160S 

Synchronous Decade Counter with Asynchronous Clear 

■ Description 

MN74HC160/MN74HC160S are pre-settable synchronous decade 
counters with an internal carry-look-ahead system which makes 
possible high-speed counter applications. Outputs of all flip-flop 
change at the rising edge of clock input. Since this counter is 
perfectly programmable, the output can be preset to both “H” and 
“L” by using load input. Four flip-flops are preset synchronously 
with the rising edge of clock input. When load input is “L”, the 
counter stops its function, and the data corresponding with input 
data to be set at next clock pulse, regardless of the enable input 
level, appears in the output. Even if the load input becomes “H” 
before the rising edge of clock input, the counter doesn’t operate. 

Clear operates asynchronously, and, when clear input is “L”, it 
operates regardless of load or enable input level. 

The carry-look-ahead circuit is used for cascade connection of an n 
bit synchronous counter without additional components. These 
junctions are performed by the enable input (ENP-ENT) of two 
active “HIGH” and ripple-carry (RC) outputs. When both enable 
inputs P and T are “H”, the count can be enabled. 

Ripple-carry output becomes almost the same width as output 
“H”. 

This “H” overflow ripple-carry pulse is used to enable each 
connected stage to cascade. Adoption of a silicon gate CMOS 
process makes possible low power consumption, a high noise 
allowance, and an operation speed equivalent to LS TTL. 

Resistors and diodes are used in the Vcc and GND to protect the 
input/output from damage by static electricity. Same pin con¬ 
figuration and function as standard 54LS/74LS logic family. 


■ Truth Table 


CLK 

CLR 

ENP 

ENT 

LOAD 

Output 

X 

L 

X 

X 

X 

Clear 

X 

H 

H 

L 

H 

Count & RC disabled 

X 

H 

L 

H 

H 

Count disabled 

X 

H 

1 

L 

L 

H 

Count & RC disabled 

y 

H 

X 

X 

L 

Load 

f 

H 

H 

H 

H 

Increment Counter 


Note: 

1. jT • When clock rises from LOW to HIGH, output increments 

and counts. When the load is LOW, input data is loaded. 

2. X: Either HIGH or LOW; it doesn’t matter. 


Pin configuration (top view) 


clr[T 

— 


—1 

^Vcc 




clk|T 

— 

cIr 

>CLK RC 

— 

'IFIrc 

a|T 

— 

A Q, 

— 


b[7 

— 

B Qb 

— 

T^Qb 


— 

C Qc 

— 

hjqc 

d|T 

— 

B Qd 

— 

hJqd 

enp|T 

— 

ENP ENT 

LOAD 

— 

i^ENT 

gnd(T! 


t_ 


TjLOAD 
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High-Speed CMOS Logic MN74HC Series 


MN74HC160/MN74HC160S 


■ Logic Diagram 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5-+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65—1-150 

“C 

Power 

dissipation 

MN74HC160 

Ta=-40~+60'C 

Pd 

400 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC160S 

Ta=-40~-|-60t: 

Pd 

275 

mW 

Ta=+60—hast: 

Decrease to 200mW at the rate of 3.8mWrC 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

V 



2.0 

o 

o 

o 

T 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0~500 

ns 



6.0 

0-400 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC160/MN74HC160S 


■ DC Characteristics (GND=0V) 






Temperature 


Parameter 



lo 


Ta=25t: 

Ta=—4( 

~+85t 

Unit 












2.0 










Input HIGH voltage 

ViH 

4.5 



■ 


■ 




V 



6.0 












2.0 





■■■ 





Input LOW voltage 

ViL 

4.5 








0.9 

V 



6.0 





m 



1.2 




2.0 


-20.0 

/^A 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 



5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 




0.1 

mjjKM 





4.5 

Vm 

20.0 




0.1 




Output LOW voltage 

VoL 

6.0 

or 

20.0 




0.1 



V 



4.5 

VlL 

4.0 




0.32 






6.0 


5.2 




0.32 

n 



Input current 

II 

6.0 

Vi=Vcc or GND 






M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 





80.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

1- 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta =-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

l^TLH 

2.0 

4.5 

6.0 



25 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

^THL 

2.0 

4.5 

6.0 



20 

7 

6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

CLK-Qa~Qd (l-*h) 

l^PLH 

2.0 

4.5 

6.0 



18 

175 

35 

30 

— 

220 

44 

37 

ns 

Propagation time 

CLK-Qa~Qd (H-L) 

tpHL 

2.0 

4.5 

6.0 



18 

175 

35 

30 


220 

44 

37 

ns 

Propagation time 

CLK-RC (L-H) 

tpLH 

2.0 

4.5 

6.0 



18 

175 

35 

30 


220 

44 

37 

ns 

Propagation time 

CLK-^RC (H^L) 

G’HL 

2.0 

4.5 

6.0 



17 

175 

35 

30 


220 

44 

37 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC160/MN74HC160S 


■ AC Characteristics (Cont'd) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25t: 

Ta=-40 

~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 


Propagation time 


2.0 




125 


155 


ENT-*RC (L-*H) 

tpLH 

4.5 



11 

25 


31 

ns 


6.0 




21 


26 




2.0 




125 


155 


Propagation time 







31 


ENT-RC (H—L) 

tpHL 

4.5 



13 

25 


ns 

26 


6.0 




21 



Propagation time 


2.0 



17 

175 


220 

44 


tpHL 

4.5 



35 


ns 

CLR-Qa~-Qd(H-L) 


37 


6.0 




30 



Propagation time 


2.0 




175 


220 


CLR-RC (H-L) 

tpHL 

4.5 



20 

35 


44 

ns 


6.0 




30 


37 


Minimum Set-up time 


2.0 




100 


125 


tsu 

4.5 



9 

20 


25 

ns 

LOAD 


6.0 




17 


21 


Minimum Set-up time 


2.0 




100 


125 


tsu 

4.5 



5 

20 


25 

ns 

A, B, C, D 


6.0 




17 


21 




2.0 



- 

0 


0 


Minimum Hold time 

th 

4.5 



- 

0 


0 

ns 



6.0 



- 

0 


0 




2.0 




100 


125 


Minimum pulse width 
CLR 

tw 

4.5 

6.0 



7 

20 

17 


25 

ns 






21 




2.0 




75 


95 


Minimum recovery time 

trem 

4.5 



2 

15 


19 

ns 



6.0 




13 


16 




2.0 


6 



4 



Maximum clock frequency 

f max 

4.5 


30 

71 


24 


MHz 



6.0 


35 



28 




• Switching Time Measunng Circuit and Waveforms 
1. Measuring Circuit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC160/MN74HC160S 


2. Waveforms 

Waveforms-1 tpLH, tpHL(CLK-*QA ~Qd , RC) Waveforms-2 tpLH, tPHL (ENT-^RC) 


6ns 6ns 




Waveforms-3 tpHL(CLR-^QA -^Qd »RC) 


0 measured when tn+1 
(D measured when tn+2 
d) measured when tn-t-4 
0 measured when tn+8 
0 measured when tn+9 
0 measured when tn+10 


^6ns ^6ns 



■ Timing chart 



(Load) 
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High-Speed CMOS Logic’MN74HC Series 


MN74HC161 /MN74HC161S 


MN74HC161/MN74HC161S 

Synchronous Binary Counter 


■ Description 

MN74HC161/MN74HC161S are presettable synchronous binary 
counters with an internal carry-look-ahead system which makes 
possible high-speed counter applications. Outputs of all flip-flops 
change at the rising edge of the clock input. Since this counter is 
perfectly programmable, the output can be preset to both “H” and 
“L” by utilizing the load input. Four flip-flops are preset 
synchronously with the rising edge of the clock input. When the 
load input is “L”, the counter stops its function, and the data 
corresponding with input data to be set at the next clock pulse, 
regardless of the enable input level, appears in the output. Even if 
the load input becomes “H” before the rising edge of clock input, 
the counter doesn’t operate. The clear function operates asynchro¬ 
nously, and, when clear input is “L”, it operates regardless of load 
or enable input level. The carry-look-ahead circuit is used for 
cascade connection of an n bit synchronous counter without any 
additional components. These functions are performed by the 
enable input (ENP ENT) of two active “HIGH” and ripple-carry 
(RC) outputs. When both enable inputs P and T are “H”, the 
counter can be enabled. Ripple-carry-out become? almost the 
same width as output Qa “H”. 

This “H” overflow ripple-carry pulse is used to enable each stage 
connected to cascade. Adoption of a silicon gate CMOS process 
makes possible low power consumption, a high noise allowance 
and an operation speed equivalent to LS TTL. Resistors and 
diodes are used in the Vcc and GND to protect the input/output 
from damage by static electricity. Same pin configuration and 
function as standard 54LS/74LS Logic Family. 


■ Truth Table 


CLK 

CLR 

ENP 

ENT 

LOAD 

Output 

X 

L 

X 

X 

X 

Clear 

X 

H 

H 

L 

H 

Count & RC disabled 

X 

H 

L 

H 

H 

Count disabled 

X 

H 

L 

L 

H 

Count & RC disabled 

s 

H 

X 

X 

L 

Load 

f 

H 

H 

H 

H 

Increment Counter 


Note: 

1. y: When clock rises from LOW to HIGH, output increments 

and counts. When the load is LOW, input data is loaded. 

2. X: Either HIGH or LOW; it doesn’t matter. 
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High-Speed CMOS Logic MN74HC Series mn 74 hci 6 i/mn 74 hci 6 is 


■ Logic Diagram 


CLKo-txy 

CLR 
LOAD 
ENP 
ENTO- 
A o- 


Data 

Inputs 


B o 


C a 


D o- 



Outputs 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—1-7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

C 

Power 

dissipation 

MN74HC161 

Ta=-40~+60t: 

Pd 

400 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of BrnW/^C 

MN74HC161S 

Ta=-40~4-60C 

Pd 

275 

mW 

Ta=+60~4-85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

V,,Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

x: 



2.0 

0~1000 

ns 

Input rise and fall time 

tr. tf 

4.5 

0~500 

ns 



6.0 

0-400 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC161/MN74HC161S 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25“C 

Ta=-40 

l~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 

_ J 

5.2' 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 

_1 


8.0 


80.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

.— .. . 1 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ts=-40~±85t 

min. 

typ- 

max. 

min. 

max. 

Output rise time 

^TLH 

2.0 

4.5 

6.0 



25 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

truL 

2.0 

4.5 

6.0 



20 

7 

6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

clk-Qa~Qd (l-*h) 

tpLH 

2.0 

4.5 

6.0 



18 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLK-Qa~Qd (H-'L) 

tpHL 

2.0 

4.5 

6.0 



18 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLK^RC (L-H) 

tpLH 

2.0 

4.5 

6.0 



17 

175 

35 

30 


220 

44 

37 

ns 

Propagation time 

CLK-RC (H-L) 

tpHL 

2.0 

4.5 

6.0 



16 

175 

35 

30 


220 

44 

37 

ns 


151 — 


Panasonic 










High-Speed CMOS Logic MN74HC Series 


MN74HC161 /MN74HC161S 


■ AC Characteristics (Cont'd) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta=-40~+85t | 

min. 

typ. 

max. 

min. 

max. 

Propagation time 

ENT-RC(L-H) 

tpLH 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

ENT-RC (H-L) 

^PHL 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

CLR-Qa--Qd(H-L) 

fpHL 

2.0 

4.5 

6.0 



16 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLR-RC (H-L) 

fpHL 

2.0 

4.5 

6.0 



20 

175 

35 

30 


220 

44 

37 

ns 

Minimum Set-up time 

LOAD 

tsu 

2.0 

4.5 

6.0 



10 

100 

20 

17 


125 

25 

21 

ns 

Minimum Set-up time 

A, B, C, D 

tsu 

2.0 

4.5 

6.0 



5 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



- 

0 

0 

0 


0 

0 

0 

ns 

Minimum pulse width 

CLR 

tw 

2.0 

4.5 

6.0 



7 

100 

20 

17 


125 

25 

21 

ns 

Minimum recovery time 

trem 

2.0 

4.5 

6.0 



3 

75 

15 

13 


95 

19 

16 

ns 

Maximum clock frequency 

f max 

2.0 

4.5 

6.0 


6 

28 

33 

45 


4 

22 

26 


MHz 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC162/MN74HC162S 


MN74HC162/MN74HC162S 

Synchronous Decade Counter with Synchronous Clear 


■ Description 

MN74HC162/MN74HC162S are presettable synchronous decade 
counters with an internal carry-look-ahead system which makes 
possible high-speed counter applications. Outputs of all flip-flops 
change at the rising edge of the clock input. Since this counter is 
perfectly programmable, the output can be preset to both “H” and 
“L” by utilizing the load input. Four flip-flops are preset 
synchronously 'with the rising edge of the clock input. When the 
load input is “L”, the counter stops its function, and the data 
corresponding with input data to be set at the next clock pulse, 
regardless of the enable input level, appears in the output. Even if 
the load input becomes “H” before the rising edge of clock input, 
the counter doesn’t operate. The clear function operates with 
clock synchronously, and, when clear input is “L”, it operates on 
the rising edge of clock input. The carry-look-ahead circuit is used 
for cascade connection of an n bit synchronous counter without 
any additional components. These functions are performed by the 
enable input (ENP ENT) of two active “HIGH” and ripple-carry 
(RC) outputs. When both enable inputs P and T are “H”, the 
counter can be enabled. Ripple-carry-out becomes almost the 
same width as output Qa “H”. 

This “H” overflow ripple-carry pulse is used to enable each stage 
connected to cascade. Adoption of a silicon gate CMOS process 
makes possible low power consumption, a high noise allowance 
and an operation speed equivalent to LS TTL. LS TTL 10-inputs 
can be directly driven. Resistors and diodes are used in the Vec 
and GND to protect the input/output from damage by static 
electricity. Same pin configuration and function as standard 
54LS/74LS Logic Family. 



Pin Configuration (top view) 


GNdU 


clkU 

— 

CLR 
>CLK RC 

aH 

— 

A 

Qa 

bE 

— 

B 

Qb 

cE 

— 

C 

Qc 

dE 

— 

D 

Qd 

enpE 

— 

ENpENT 


load'L 


-TIrc 

-Uqa 

-HIqb 

-IIQc 

- TTJQd 

- Ill ENT 

-Uload 


■ Truth Table 


CLK 

CLR 

ENP 

ENT 

LOAD 

Output 

f 

L 

X 

X 

X 

Clear 

X 

H 

H 

L 

H 

Count & RC disabled 

X 

H 

L 

H 

H 

Count disabled 

X 

H 

L 

L 

H 

Count & RC disabled 

jT 

H 

,x 


L 

Load 

f 

H 

H 

H 

H 

Increment Counter 


Note: 

: When clock rises from LOW to HIGH, output increments 

/ and counts. When the load is LOW, input data is loaded. 

2. X : Either HIGH or LOW; it doesn’t matter 
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High-Speed CMOS Logic MN74HC Series 


MN74HC162/MN74HC162S 


■ Logic Diagram 


CLK o-[>oXOo-l$ 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi .Vo 

—0.5~Vcc~h0.5 

V 

Input protection diode current 

I IK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC162 

Ta=-40~+60“C 

Pd 

400 

mW 

Ta=-|-60~-|-85'C 


MN74HC162S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta==+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

o 

o 

o 

7 

o 

ns 

Input rise and fall time 

tr» tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC162/MN74HC162S 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t 

T«—40~+85t; 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

Vii. 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

V,=Vcc or GND, lo=0l 



8.0 


80.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40~+85T: 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



25 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

E Propagation time 
CLK-Qa~Qd(L^H) 

tPLH 

2.0 

4.5 

6.0 

LOAD=“H” 


19 

175 

35 

30 


220 

44 

37 

ns 

E Propagation time 

CLK-Qa--Qd(H-«L) 

tPHL 

2.0 

4.5 

6.0 

LOAD=“H” 


18 

175 

35 

30 


220 

44 

37 

ns 

E Propagation time 

CLK-Qa~Qd(L-H) 

tpLH 

2.0 

4.5 

6.0 

LOAD=“L” 


19 

175 

35 

30 


220 

44 

37 

ns 

E Propagation time 

CLK-Qa~Qd(H-L) 

tPHL 

2.0 

4.5 

6.0 

LOAD= “L” 


18 

175 

35 

30 


220 

44 

37 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC162/MN74HC162S 


M AC Characteristics (GND=0V, Input transition time ^6ns, Ct^BOpF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature Condition 

Unit 

13=251; 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

E Propagation time 

CLK-RC (L-H) 

t PLH 

2.0 

4.5 

6.0 



25 

200 

40 

34 


250 

50 

43 

ns 

E Propagation time 

CLK-RC (H-L) 

t PHL 

2.0 

4.5 

6.0 



23 

200 

40 

34 


250 

50 

43 

ns 

E Propagation time 

ENT->RC(L-H) 

t PLH 

2.0 

4.5 

6.0 



15 

150 

30 

26 


190 

38 

33 

ns 

E Propagation time 

ENT-RC (H-L) 

tpHL 

2.0 

4.5 

6.0 



17 

175 

35 

30 


220 

44 

37 

ns 

Minimum Set-up time 

LOAD 

tsu 

2.0 

4.5 

6.0 



13 

125 

25 

21 


155 

31 

26 

ns 

Minimum Set-up time 

A, B, C, D 

tsu 

2.0 

4.5 

6.0 



6 

100 

20 

17 


125 

25 

21 

ns 

Minimum Set-up time 

CLR 

f su 

2.0 

4.5 

6.0 



13 

125 

25 

21 


155 

31 

26 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



- 

0 

0 

0 


0 

0 

0 

ns 

Minimum pulse width 

CLK 

tw 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Minimum recovery time 

trem 

2.0 

4.5 

6.0 



15 

125 

25 

21 


155 

31 

26 

ns 

Maximum clock 
frequency 

fmax 

2.0 

4.5 

6.0 


30 

35 

56 


5 

24 

28 


MHz 
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High-Speed CMOS Logic MN74HC Series 


MN74HC162/MN74HC162S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 


2. Waveforms 

Waveforms-1 t plh, t phl ( CLK—*-Q a ~Q d , RC) 



6ns 6ns 



©measured when tn+1 
@ measured when tn-l-2 
@ measured when tn+4 
@ measured when tn+S 
(D measured when tn+9 
(6) measured when tn+10 


Waveforms-2 tPLH,tPHL (ENT-^RC ) 


^6ns 'S6ns 



Typical Operating Conditions 


Data , 
Inputs I 


fA-T 

B_r 


J (Synchronous) 

- 


C J“ 

ID_ 


I 


CLK- 

ENP 

ENT 


Outputs 



117 118 9 0 1 2 ^ 

4 h-Count- 


CLR LOAD 


-Inhibit- 
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High-Speed CMOS Logic MN74HC Series 


MN74HC163/MN74HC163S 


MN74HC163/MN74HC163S 

Synchronous Binary Counter with Synchronous Clear 


■ Description 

MN74HC163/MN74HC163S are presettable synchronous binary 
counters with an internal carry-look-ahead system which makes 
possible high-speed counter applications. Outputs of all flip-flops 
change at the rising edge of the clock input. Since this counter is 
perfectly programmable, the output can be preset to both “H” and 
“L” by utilizing the load input. Four flip-flops are preset 
synchronously with the rising edge of the clock input. When the 
load input is “L”, the counter stops its function, and the data 
corresponding with input data to be set at the next clock pulse, 
regardless of the enable input level, appears in the output. Even if 
the load input becomes “H” before the rising edge of clock input, 
the counter doesn’t operate. The clear function operates with 
clock synchronously, and, when clear input is “L”, it operates on 
the rising edge of clock input. The carry-look-ahead circuit is used 
for cascade connection of an n bit syschronous counter without any 
additional components. These functions are performed by the 
enable input (ENP ENT) of two active “HIGH” and ripple-carry 
(RC) outputs. When both enable inputs P and T are “H”, the 
counter can be enabled. Ripple-carry-out becomes almost the 
same width as output Qa “H”. 

This “H” overflow ripple-carry pulse is used to enable each stage 
connected to cascade. Adoption of a silicon gate CMOS process 
makes possible low power consumption, a high noise allowance 
and an operation speed equivalent to LS TTL. LS TTL 10-inputs 
can be directly driven. Resistors and diodes are used in the Vcc 
and GND to protect the input/output from damage by static 
electricity. Same pin configuration and function as standard 
54LS/74LS Logic Family. 



Pin Configuration (top view) 


clr|T 


~\y~~ 


lUVcc 




clk[T 

— 

CLR 
>CLK RC 

— 

IUrc 

Ad 

— 

A Qa 

— 

Hqa 

b|T 

— 

B Qb 

— 

Hqb 

cd 

— 

C Qc 

— 

Hqc 

od 

— 

D Qd 

— 

IUqd 

enpU 

— 

EMpENT 

LOAD 

— 

i^ENT 

GNod 




;?]load 


_ 



■ Truth Table 


CLK 

CLR 

ENP 

ENT 

LOAD 

Output 

f 

L 

X 

X 

X 

Clear 

X 

H 

H 

L 

H 

Count & RC disabled 

X 

H 

L 

H 

H 

Count disabled 

X 

H 

L 

L 

H 

Count & RC disabled 

f 

H 

X 

X 

L 

Load 

f 

H 

H 

H 

H 

Increment Counter 


Note: 

1. When clock rises from LOW to HIGH, output increments 
and counts. When the load is LOW, input data is loaded. 

2. X: Either HIGH or LOW, it doesn’t matter 
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High-Speed CMOS Logic MN74HC Series mn 74 hci 63 /mn 74 hci 63 s 

■ Logic Diagram 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Ratir^ 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc4-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

"C 

Power 

dissipation 

MN74HC163 

Ta=-40~+60t 

Pd 

400 

mW 

Ta=+60~-f85t 

Decrease to 200mW at the rate of 8mW/®C 

MN74HC163S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=+60~+85t; 

Decrease to 200mW at the rate of 3.8mW/®C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


o 

1 

V 

Input/output voltage 

V,,Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

'C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC163/MN74HC163S 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

T emperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t: 

Ta=-40 

~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 



1 



1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 


M AC Characteristics (GND^OV, Input transition time ^6ns, Ct^SOpF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25“C 

Ta=-40 

~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 


E Propagation time 


2.0 



16 

150 


190 


CLK-Qa~Qd (L^H) 

tPLH 

4.5 

LOAD= “H” 


30 


38 

ns 



6.0 




26 


33 


E Propagation time 


2.0 

LOAD= “H” 



125 


155 


CLK-Qa~Qd(H-L) 

tPHL 

4.5 


15 

25 


31 

ns 




6.0 




21 


26 


E Propagation time 


2.0 

LOAD= “L” 


16 

150 


190 


tPLH 

4.5 


30 


38 

ns 

CLK-Qa~Qd (L-H) 




6.0 




26 


33 


E Propagation time 


2.0 




125 


155 


t PHL 

4.5 

LOAD= “L” 


15 

25 


31 

ns 

CLK-Qa~Qd(H-L) 


6.0 




21 


26 
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High-Speed CMOS Logic MN74HC Series 


MN74HC163/MN74HC163S 


M AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 


Temperature Condition 

Unit 

Ta==25“C 







E Propagation time 

CLK-RC (L-H) 

tPLH 

2.0 

4.5 

6.0 



24 

200 

40 

34 


250 

50 

43 

ns 

E Propagation time 

CLK-RC (H-L) 

tPHL 

2.0 

4.5 

6.0 



20 

175 

35 

30 


220 

44 

37 

ns 

E Propagation time 

ENT-RC(L-H) 

tPLH 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

E Propagation time 
ENT-RC (H-L) 

tpHL 

2.0 

4.5 

6.0 



16 

150 

30 

26 


190 

38 

33 

ns 

Minimum Set-up time 

LOAD 

tsu 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Minimum Set-up time 

A, B, C, D 

tsu 

2.0 

4.5 

6.0 



6 

100 

20 

17 


125 

25 

21 

ns 

Minimum Set-up time 

CLR 

tsu 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



- 

0 

0 

0 


0 

0 

0 

ns 

Minimum CLR 
pulse width 

1 

tvy 

2.0 

4.5 

6.0 



16 

150 

30 

26 


190 

38 

33 

ns 

Minimum recovery time 

t rem 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Maximum clock 
frequency 

f max 

2.0 

4.5 

6.0 


6 

30 

35 

56 


5 

24 

28 


MHz 
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High-Speed CMOS Logic MN74HC Series 


MN74HC163/MN74HC163S 


• Switching Time Measunng Circuit and Waveforms 


1. Measuring Circuit 


2. Waveforms 



Waveforms-1 tpLH, tpHL(CLK-^Q a~Q d, RC) 


S6ns ^6ns 



© measured when tn-l-1 

( 2 ) measured when tn+2 

(3) measured when tn+4 

(4) measured when tn+8 
® measured when tn+15 
(6) measured when !„+ 16 


Waveforms-2 tPLH,tpHL(ENL-*'RC) 

^6ns ^6ns 



Typical Operating Conditions 


CLR 

LOAD “ 

fA- 

B- 


Data 
Inputs ] 



1—|J(Synchronous) 




Outputs 


LOAD 
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High-Speed CMOS Logic MN74HC Series 


MN74HC164/MN74HC164S 


MN74HC164/MN74HC164S 

8-Bit Serial-Input Parallel-Output Shift Register 

■ Description 

MN74HC164/MN74HC164S is 8-bit shift register with gated serial 
input and asynchronous clear input. Gated serial input (A, B) 
control data input. When a LOW is applied to either or both, data 
input stops and the initial flip-flop is reset to “L” by the next clock 
pulse. When one input is “H”, other inputs become enabled, and 
data is input to the initial flip-flop by the next clock pulse. Serial 
input data is not input, when clock is “H” or “L”. But, data 
satisfying the set-up conditions clock rise at all times. Clear 
functions, when clear input is “L” regardless of clock. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Ver and 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 
logic family. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC164/MN74HC164S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 * 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC164 

Ta=-40~-|-60'C 

Pd 

400 

mW 

Ta=+60--+85t; 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC164S 

Ta=-40~+60“C 

Pd 

275 

mW 

Ta=-f60~+85‘C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1 

o 

V 

Input/output voltage 

Vi, Vo 


0 — Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

°c 



2.0 

0-1000 

ns 

Input rise and fall time 

tr±f 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t: 

Ta--40 

~+85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC164/MN74HC164S 


■ AC Characteristics (GND=OV, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40 

~+85t 

min. 

typ. 

max. 

min. 

max. 



2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 




75 


95 


Output fall time 

tTHL 

4.5 



6 

15 


19 

ns 



6.0 




13 


16 




2.0 




150 


190 


E Propagation time 

tPLH 

4.5 




30 


38 

ns 

CLK-«Q(L-h-H) 


6.0 




26 


33 




2.0 




150 


190 


E Propagation time 

tPHL 

4.5 




30 


38 

ns 

CLK-Q(H-K) 


6.0 




26 


33 




2.0 




150 


190 


E Propagation time 












4.5 




30 


38 

ns 

CLR-*Q{L-H) 












6.0 




26 


33 




2.0 




150 


190 


E Propagation time 

tPHL 

4.5 




30 


38 

ns 

CLR-*Q(H-L) 


6.0 




26 


33 




2.0 




100 


125 


Minimum pulse width ' 

tw 

4.5 




20 


25 

ns 

CLR 












6.0 

i 



17 


21 




2.0 




100 


125 


Minimum Set-up time 

tsu 

4.5 




20 


25 

ns 



6.0 




17 


21 




2.0 



- 

0 


0 


Hold time minimum 

th 

4.5 



- 

0 


0 

ns 



6.0 



- 

0 


0 




2.0 




75 


95 


Minimum recovery time 

trem 

4.5 




15 


19 

ns 



6.0 




13 


16 




2.0 


6 



4 



Maximum clock 










frequency 

fmax 

4.5 


30 



24 


MHz 



6.0 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC164/MN74HC164S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 


Vcc 



2. Waveforms 

Waveforms-1 /tTLH,tTHL,tPLu/t phl(CLK— ►Q) Waveforms-2 (tpLn/tpHL (CLR—►Q),tw) 

Vsu, fmax , trem, th 


^6ns ^6ns 



^6ns ^6ns 



■ Typical Operating Conditions 


cLKjxnjTJiJiJxmiJxrTJTJiJT-^^ 

A- LJ-1_ 


B I_I L 



qb I r 


Qc 





Qc I 


Qh L 


I_ 

J-1_ 

I - 1 

_I-1_ 

_I-L 
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High-Speed CMOS Logic MN74HC Series 


MN74HC165/MN74HC165S 


MN74HC165/MN74HC165S 

8-Bit Parallel-Input Serial-Output Shift Register 


■ Description 

MN74HC165/MH74HC165S are high-speed 8-bit parallel-input/ 
serial output shift register. The data is shifted from to Qh by 
the clock. Parallel input at each stages works, when shift/load 
input is “L”. These has gated clock input and complementary 
output from the 8th bit. When clock inhibit input is “L”, the clock 
generates through 2 inputs NOR gate. When one of two clock 
inputs is “H”, the internal clock stops. When shift/load input is 
“H”, the other clock input works, if one of two clock input is 
maintained at LOW. The data is transferred by the rising edge of 
clock pulse. Parallel loading stops as long as shift/load input is 
“H”. When shift/load input is “L”, parrallel input data is directly 
loaded to the registor regardless of clock. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin- equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vec and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 



■ Logic Diagram 



Pin Configuration (top view) 



—w— 


S'/L U 


HVcc 

CLK[2 


l|CINH 

E (T 


Ud 

F [T 


T3]C 

G (T 


i|b 

H [6 


T^A 

QH [7 


I^SI 

gnd[7 


Uqh 


■ Truth Table 


Input 

Internal 

Stages 

Output 

S/L 

CINH 

CLK 

SI 

A--H 

Qa 

Q B 

Qh 

L 

X 

X 

X 

a-’-h 

a 

b 

h 

H 

L 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

L 


H 

X 

H 

Qap 

Qon 

H 

L 


L 

X 

L 

Qah 

Qon 

H 


X 

X 

X 

Qao 

Qbo 

Qho 
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High-Speed CMOS Logic MN74HC Series 


MN74HC165/MN74HC165S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5- + 7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~V(x +0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icx , I(.M) 

±50 

mA 

Storage temperature range 

Tstg 

-65~ + 150 

r 

Power 

dissipation 

_1 

MN74HC165 

Ta = -40~-}-60r 

Pi) 

400 

mW 

Ta =+60— \-85V 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC165S 

Ta = -40—heor 

Pi) 

275 

mW 

Ta^ + 60~ + 85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

VuVo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

°c 



2.0 

0-1000 

1 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 


Parameter 

Symbol 

V(x 

(V) 

Test Conditions 

Temperature 

Unit 

V, 

lo 


Ta = 25“C 

Ta=-40 

'-±85“C 

Unit 

min. 

typ. 

max. 

min. 

- 1 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

VlL 

4.5 






0.9 


0.9 

V 


" 

6.0 






1.2 


1.2 




2.0 


-20.0 

mA 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

Vii. 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 ^ 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

Quiescent supply current 

Icc 

6.0 

V, = Vcc or GND, Io=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC165/MN74HC165S 


■ AC Characteristics |GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 




Temperature 

Unit 

Ta=25”C 







Output rise time 

trLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

E Propagation time 

CLK-Q, Q (L-H) 

tpLH 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

E Propagation time 

CLK-Q, Q (H-L) 

tpHL 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

E Propagation time 

S/L-Q, Q (L-H) 

tpLH 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

E Propagation time 

S/L--Q, Q (H-L) 

tpHL 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

E Propagation time 

H-Q (L-H) 

tpLH 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

E Propagation time 

H-Q (H-L) 

t PHL 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

E Propagation time 

H-Q (L-H) 

t PLH 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

E Propagation time 

H--Q (H-L) 

t PHL 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

Minimum Set-up time 

tsu 

2.0 

4.5 

6.0 




100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



— 

0 

0 

0 


0 

0 

0 

ns 

Maximum clock 
frequency 

^max 

2.0 

4.5 

6.0 


6 

30 

35 



4 

24 

28 


MHz 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC165/MN74HC165S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 

Vcc 



2. Waveforms 


^ 6ns 




Typical Operating Conditions 


CLKJTiJlSlJlJlSUlJl^ 

CINH 



h Clock 
Inhibit- 
Mode 


iTiiJirijjirLijin_ 


Serial Shift Mode- 
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High-Speed CMOS Logic MN74HC Series 


MN74HC166/MN74HC166S 


MN74HC166/MN74HC166S 

Parallel-load 8-bit shift Registers 

■ Description 

MN74HC166/MN74HC166S are high-speed, parallel-load 8-bit 
shift registers. The parallel-input or serial-input mode can be 
selected by the serial/load input. 

When this input is HIGH, the serial-data input functions, and data 
are shifted from to Qh by clock pulse. 

When this input is LOW, however, the parallel-data input 
functions, and data are loaded by clock pulse. 

When the input used as the clock pulse inhibit function is LOW, 
the internal clock pulses are generated through the two-mput 
NOR gate. 

Internal clock pulses are inhibited when either one of the clock 
inputs is held at HIGH. Data transmission is made at the positive 
going edge of the clock pulse. 

A buffer has been added to the gate output, thus improving the 
input/output transmission characteristics; fluctuations of the trans¬ 
mission time resulting from increasing the load capacity are 
suppressed to the minimum and. Adoption of a silicon gate CMOS 
process has made possible low power dissipation, a high noise 
margin equivalent to a standard CMOS, and an operation speed of 
LS TTL. LS TTL 15-inputs can be directly driven. Resistors and 
diodes are provided in Vcc and GND to protect the input/output 
from damage by static electricity. Same pin configuration and 
function as the standard 54LS/74LS logic family. 

■ Truth Table 


Note: 1. X: Either HIGH or Low; it doesn’t matter 

■ Logic Diagram SL CINH 



cl 


QH_ 

Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC166/MN74HC166S 


M Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc» Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~ + 150 

°C 


MN74HC166 

Ta=-40~+60°C 

PD 

400 

mW 

Power 

Ta= +60—l-85'’C 

Decrease to 200mW at the rate of 8mW/°C 

dissipation 

MN74HC166S 

Ta=-40~+60°C 

PD 

275 

mW 


Ta=+60~+85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

°C 



Vcc=2.0V 

0-1000 

ns 

Input nse and fall time 

tr. tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25°C 

Ta=-40 

-+85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 


V 

Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 


V 



2.0 






0.3 


0.3 

V 

Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 

V 



2.0 


-20.0 

/aA 

1.9 

2.0 


1.9 


V 



4.5 

ViH 

-20.0 

fxA 

4.4 

4.5 


4.4 


V 

Output HIGH voltage 

X 

o 

> 

6.0 

or 

-20.0 

fxA 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 i 



3.76 


V 



6.0 


-5.2 

mA 

5.36 



5.26 


V 



2.0 


20.0 

fxA 


0.0 

0.1 


0.1 

V 



4.5 

ViH 

20.0 

IJiA 


0.0 

0.1 


0.1 

V 

Output LOW voltage 

VoL 

6.0 

or 

20.0 

fxA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 

V 



6.0 


5.2 

mA 



0.32 


0.37 

V 

Input current 

II 

6.0 

1 Vi=Vcc or GND 



±0.1 


+ 1.0 

fjiA 

Quiescent supply current 

Icc 

6.0 

Vi-Vcc 

or GND, Io=0 



8.0 


80.0 

jxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC166/MN74HC166S 


M AC Characteristics (GND-OV, Input transistion tiem ^6ns, Cl^BOpF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

Ta=-40 

~-L85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



21 

75 


95 


Output rise time 

txLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



18 

65 


80 


Output fail time 

txHL 

4.5 



7 

13 


16 

ns 



6.0 



6 

11 


14 


Propagation time 


2.0 



53 

180 


225 


CLK-^QH 

tpLH 

4.5 



20 

36 


45 

ns 

(L-^H) 


6.0 



17 

31 


38 


Propagation time 


2.0 



49 

175 


220 


CLK-^QH 

tpHL 

4.5 



19 

35 


44 

ns 

(H->L) 


6.0 



16 

30 


37 


Propagation time 


2.0 



49 

190 


240 


CLR->QH 

tpHL 

4.5 



21 

38 


48 

ns 

(H->L) 


6.0 



18 

32 


41 




2.0 



16 

70 


90 


Minimum pulse width 
CLR 

tw 

4.5 



8 

14 


18 

ns 



6.0 



7 

12 


15 




2.0 



13 

100 


125 


Minimum 

Set-up time 

1-su 

4.5 



3 

20 


25 

ns 



6.0 



2 

17 


21 




2.0 



— 

0 


0 


Minimum Hold time 

th 

4.5 



— 

0 


0 

ns 



6.0 



— 

0 


0 




2.0 



5 

75 


95 


Minimum recovery time 

Trem 

4.5 



3 

15 


19 

ns 



6.0 



1 

13 


16 




2.0 


6 

30 


4 



Maximum clock 
frequency 

fmax 

4.5 


30 

70 


24 


MHz 



6.0 


35 

80 


28 




Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC166/MN74HC166S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 



2. Waveforms 

Waveforms-1 /tTLu, Lthl, tsu ,fmax, \ Waveforms-2 (tPLH/tPHL( CLR-^Q, Q), tw ) 

VtPLH/tPHL(CLK— ►Q, Q), trem, th / 
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High-Speed CMOS Logic MN74HC Series 


MN74HC173/MN74HC173S 

Quad TRI-STATE D-Type Flip-Flops 


MN74HC173/MN74HC173S 


■ Description 

MN74HC173/MN74HC173S are TRI-STATE quad D-type flip- 
flops. Quad D-type flip-flops is sysnchronously operated by 
common clock. 

When one or either of output control (M, N) become “H”, output 
turns to be tri-state mode and become ineffective. But, it doesn’t 
effect the continuous operation of flip-flops. When one of data 
enable input (Gl, G2) becomes “H”, output O is trasferred to 
input and remain flip-flops at the same condition. Clear operates, 
when clear input is “H”. Date output operates on the rising edge of 
clock. Adoption of a silicon gate CMOS process has made possible 
low power dissipation, a high noise margin equivalent to a 
standard CMOS, and an operation speed of LS TTL. LS TTL 
15-inputs can be directly driven. Resistors and diodes are provided 
in Vcc and GND to protect the input/output from damage by static 
electricity. Same pin configuration and function as the standard 
54LS/74LS logic family. 



16-pin Panaflat package (S0-16D) 


Logic Diagram 


D3 CLK D2 


Data Output 
Enable Control 


D1 G2 Gl N 



■ Truth 

Q4 

Table 

Q3 Q2 

Q] 


Input 

Output 



Data Enable 

Data 



CLK 

Gl G2 

D 

O 

H 

X 

X X 

X 

L 

L 

L 

X X 

X 

Qo 

L 

jr 

H X 

X 

Qo 

L 

jr 

X H 

X 

Qo 


Pin configuration (top view) 


Output 

Control 


Outputs's 



G2| Data 
^Enable 
Gl Inputs 


1. X; Either HIGH or LOW; it doesn’t matter 

2. _f : Rise of positive direction 

3. Oo- O level prion to determination of input 

condition shown in table 

4. When one or either of M, N is “H”, output turns to 
high impedence and becomes ineffective. But, it 
doesn’t effect the continous operation of flip-flops. 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC173/MN74HC173S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—1-7.0 

V 

Input/output voltage 

o 

> 

> 

-0.5~Vcc-f-0.5 

V 

Input protection diode current 

I IK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

t: 

Power 

dissipation 

! 

MN74HC173 

Ta = -40~+60t: 

Pd 

400 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC173S 

Ta = -40—l-eOt 

Pd 

275 

mW 

Ta=+60~ + 85t; 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,V o 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

o 

o 

o 

7 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25'C 

II 

1 

i--+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

/^A 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

/^A 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 


5.9 

6.0 


5.9 


V 



4.5 

VfL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

ma 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

ma 


0.0 

0,1 


0.1 

V 



4.5 

V,L 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=V cc or GND 



±0.1 


±1.0 

MA 

3-state output off state 
current 

loz 

6.0 

Vi = ViHor ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

MA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



4.0 


40.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC173/MN74HC173S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Ci.=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25‘’C 

Ta=-40-+85t: 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

txLH 

■MjH 



■ 


■ 


ns 

Output fall time 

txHL 

H 



6 


■ 

95 

19 

16 

ns 

Propagation time 

CLK-Q (L-^H) 

tpLH 




■ 



95 

19 

16 

ns 

Propagation time 

CLK--Q (H-L) 

tpHL 

2.0 

4.5 

6.0 



■ 


■ 


ns 

Propagation time 

CLR-^Q (H-^L) 

tpHL 

2.0 

4.5 

6.0 



■ 


■ 


ns 

Minimum pulse width 

CLR 

tw 

2.0 

4.5 

6.0 




100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

RL=ikn 



100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

RL-=ika 



125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

RL=ikn 



100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

tpZL 

2.0 

4.5 

6.0 

RL=ikn 



125 

25 

21 


155 

31 

26 

ns 

Minimum Set-up time 

tsu 

2.0 

4.5 

6.0 




100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



— 

0 

0 

0 


0 

0 

0 

ns 

Minimum recovery time 

trem 

2.0 

4.5 

6.0 




100 

20 

17 


125 

25 

21 

ns 

Maximum clock frequency 

fmax 

2.0 

4.5 

6.0 


6 

30 

35 



4 

24 

28 


MHz 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC173/MN74HC173S 
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High-Speed CMOS Logic MN74HC Series 


MN74HC174/MN74HC174S 


MN74HC174/MN74HC174S 

Hex D-Type Flip-Flops with Clear 


■ Description 

MN74HC174/MN74HC174S contain six D-type flip-flop circuits 
with clear in one chip, and this master/slave flip-flop has common 
clock and clear. D-input data to be met to set-up time is 
transferred to output Q at the positive going edge of the clock 
pulse. When the clear input is “L”, all outputs are set to “L”. 
Adoption of a silicon gate CMOS process makes possible low 
power consumption, a high noise allowance, and an operation 
speed equivalent to LS TTL; LS TTL 10-inputs can be directly 
driven. Resistors and diodes are used in the Vcc and GND to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as standard 54LS/74LS Logic 
Family. 


■ Truth Table 


Input 

Output 

CLR 

CLK 

D 

Q 

L 

X 

X 

L 

H 


H 

H 

H 


L 

L 

H 

L 

X 

Qo 


Note: 

Data input is transferred to output on the positive going 
edge from LOW to HIGH of the clock 

2. X: Either HIGH or LOW; it doesn’t matter 

3. Qo^ Q level prior to determination of input condition shown in 

table 


■ Logic Diagram 




CLRCLKDl D2 D3 D4 D5 D6 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC174/MN74HC174S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-f-7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~VccH-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ig\i) 

±50 

mA 

Storage temperature range 

Tstg 

-65'- + 150 

“C 

Power 

dissipation 

MN74HC174 

Ta-40~+60”C 

Pi) 

400 

mW 

Ta = -f60~ + 85t: 

Decrease to 200mW at the rate of 8mW/®C 

MN74HC174S 

Ta = -40—|-60“C 

Pi) 

275 

mW 

Ta =+60~ + 85t: 

Decrease to 200mW at the rate of 3.8mW/®C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vu Vo 


o 

> 

1 

o 

V 

Operating temperature range 

Ta 


-40—h85 

°c 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25“C 

Ta=-40 

~±85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

MA 

1.0 

2.0 


1.9 





4.5 

ViH 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

fiA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC174/MN74HC174S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 



Temperature 

Ta=25t: iTa—40-'+85X: Unit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC174/MN74HC174S 


• Switching Time Measuring Circuit and Waveforms 


1. Measuring Circuit (tpLH.tpHL) 


Vcc 



2. Waveforms 

Waveforms—1 Atlh, Ithl, tsu,finax, \ Waveforms—2 (tPHL(CLR—►Q) , tw) 

\tPLH/tPHL(CLK-^Q) , trem, th / 
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High-Speed CMOS Logic MN74HC Series 


MN74HC175/MN74HC175S 


MN74HC175/MN74HC175S 

Quad D-Type Flip-Flops with Clear 



■ Description 

MN74HC175/MN74HC175S contain four quad D-type flip-flop 
circuits with clear, and this circuit has common clock and clear, 
and complementary outputs Q and Q. D-input data is transferred 
to outputs Q and Q at the rising edge of the clock pulse. The 
output from each flip-flop circuit is a reversed phase output of the 
other. All flip-flops are controlled by a common clock and clear; 
the clear function operates when the clear input is “L”, and all Q 
and Q outputs become “L” and “H” respectively. Adoption of the 
silicon gate CMOS process makes possible low power consumption 
and a high noise allowance; LS TTL 10-inputs can be directly 
driven. Resistors and diodes are used in the Vcc and GND to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as standard 54LS/74LS Logic 
Family. 


Truth Table 



Data input is transferred to output on the negative-going 

edge from HIGH to LOW of the clock 

Either HIGH or LOW; it doesn’t matter 

(Qo)- Q (Q) level prior to determination of input condition 

shown in table 


Logic Diagram 
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High-Speed CMOS Logic MN74HC Series 


MN74HC175/MN74HC175S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi.Vo 

-0.5~V(:c+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Igm) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC175 

Ta = -40—l-60r 

Pn 

400 

mW 

Ta =+60~+85t 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC175S 

Ta=-40~-t-60’C 

Pi) 

275 

mW 

Ta = -+-60 —l“85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

V,,Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—1-85 

°C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




.Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta = 25r 

Ta=—40 

~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

mA 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

ma 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

MA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

V, = Vcc or GND 



±0.1 


±1.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

ma 
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High-Speed CMOS Logic MN74HC Series 


MN74HC175/MN74HC175S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 



2.0 




■ 1 


95 


Output rise time 

txLH 

4.5 




■ 1 


19 

ns 



6.0 




13 


16 







20 

B 




Output fall time 






B 


B 

ns 







13 


B 




Mil 




125 




Propagation time 

tpLH 

4.5 



15 

25 


B 

ns 

CLK-Q, Q (L-H) 






21 






2.0 




125 


155 


Propagation time 











t PHL 

4.5 



15 

25 


31 

ns 

CLK-Q, Q (H-L) 












6.0 




21 


26 




2.0 






220 


Propagation time 






^Bjfl 




_ 

t PLH 

4.5 



22 



44 

ns 

CLR-Q (L-H) 






BM 






6.0 






37 




2.0 






BE!fl 


Propagation time 











t PHI. 

4.5 



17 

30 


38 

ns 

CLR—Q (H-^L) 












6.0 




26 


33 




2.0 




Kg 

IBI 

125 


Minimum Set-up time 

f SU 

4.5 



3 


B 

25 

ns 



6.0 





B 

21 




2.0 




i^Q 


0 


Minimum Hold time 

th 

4.5 



B 



0 

ns 



6.0 



B 


bb 

0 




2.0 




mm 


125 


Minimum pulse width 






Bb 





tw 

4.5 



8 



25 

ns 

CLR 






BH 






6.0 




■9 


21 




2.0 




B 


95 


Minimum recovery time 

trem 

4.5 



1 

B 


19 

ns 



6.0 




13 


16 




2.0 


6 






Maximum clock frequency 

^max 

4.5 


30 

66 




MHz 



6.0 


35 




IHI 
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High-Speed CMOS Logic MN74HC Series 


MN74HC175/MN74HC175S 



— 187 — 


Panasonic 







High-Speed CMOS Logic MN74HC Series 


MN74HC183/MN74HC183S 


MN74HC183/MN74HC183S 

Dual Carry-Save Full Adders 


■ Description 

MN74HC183/MN74HC183S are dual carry-save full adders. I 
output is obtained by the sum of each bit, and the digit-carry signal 
from the 2nd bit’s output is obtained in Cn-Fl output. 
Input/output transfer characteristics have been improved by 
applying a buffer to the gate output, and fluctuation of transfer 
time due to increased load capacitance is limited to the minimum. 
LS TTL 10-inputs can be directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 



Truth Table 









High-Speed CMOS Logic MN74HC Series 


MN74HC183/MN74HC183S 


M Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~4-7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc» Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~ + 150 

°C 

Power 

dissipation 

MN74HC183 

Ta=-40~+60°C 

PD 

400 

mW 

Ta=+60~+85‘’C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC183S 

Ta=-40~+60X 

PD 

275 

mW 

Ta=+60~+85X 

Decrease to 200mW at the rate of 3.8mW/®C 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

°C 



Vcc=2.0V 

0-1000 

ns 

Input rise and fall time 

t4, tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


M DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25°C 

Ta=-40 

-±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 


V 

Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 


V 



2.0 






0.3 


0.3 

V 

Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 

V 



2.0 


-20.0 

fxA 

1.9 

2.0 


1.9 


V 



4.5 

VlH 

-20.0 

fxA 

4.4 

4.5 


4.4 


V 

Output HIGH voltage 

V()H 

6.0 

or 

-20.0 

fjiA 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 


V 



6.0 


-5.2 

mA 

5.36 



5.26 


V 



2.0 


20.0 

fiA 


0.0 

0.1 


0.1 

V 



4.5 

ViH 

20.0 

/jiA 


0.0 

0.1 


0.1 

V 

Output LOW votlage 

VoL 

6.0 

or 

20.0 

fiA 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

4.0 

mA 



0.32 


0.37 

V 



6.0 


5.2 

mA 



0.32 


0.37 

V 

Input current 

h 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

IjlA 

Quiescent supply current 

Icc 

6.0 

V,=Vcc 

or GND, 10=0 

_ 


8.0 


80.0 1 

IxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC183/MN74HC183S 


M AC Characteristics (GNP=0V, Input transistion tiem ^6ns> C|.=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25°C 

II 

1 

~+85X 

1 min. 

ItyPiJ 

max. 

min. 

max. 





mfi 

■■■ 

75 


95 


Output rise time 

Itlh 

4.5 


■ 

■ 

15 


19 

ns 



6.0 


■i 

■i 

13 


16 








75 


95 


Output fall time 






15 


19 

ns 







13 


16 


Propagation time 


2.0 


■■■ 

mi 

150 


190 


A, B, Cn->S, Cn+1 

tpLH 

4.5 




30 


38 

ns 

(L-.H) 


6.0 


mi 

mi 

26 


33 


Propagation time 


2.0 




150 


190 


A, B, Cn-^^, Cn+1 

tpHL 

4.5 




30 


38 

ns 

(H->L) 


6.0 


■ 

■ 

26 


33 



► Switching Time Measuring Circuit and Waveforms 


2. Waveforms 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC194/MN74HC194S 


MN74HC194/MN74HC194S 

4-Bit Bidirectional Universal Shift Register 


■ Description 

MN74HC194/MH74HC194S is bidirectional shift register com¬ 
posed of parallel input, parallel output, right shift/left shift serial 
input, operating mode control, and direct clear input. 

This register has four operating mode: parallel load, right shift 
(from Oa to Op), left shift (from Qp to Oa). and clock stop. 
Synchronized parallel load is executed by applying four-bit data to 
the parallel input, when both mode control inputs SO and SI is 
“H”. Data is loaded to the respective flip-flops, and transferred to 
the output on the rising edge of the clock. The serial shift stops 
during parallel loading. Right shift synchronizes with the clock 
pulse rise, when mode control input SO is “H” and SI is “L”. When 
SO is “L” and SI is “H”, left shift is executed by applying new data 
to the left shift serial input. The flip-flop clock stops when both 
mode control inputs are “L”. Mode control input changes only 
when clock input is “H”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Wcc Jind 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 




Note: 1. H: HIGH 2. L: LOW 3. x: Either H or L, it doesn’t matter 

4. _y~ : Rise from “L” to “H” 5. a, b, c, d: Input level of A, B, C, D on the normal condition 

6. Oao, Obo. Oco. Odo- Oa, Ob> Oc^ Od level prion to the determination of input conditions shown in table. 

7. Oah, Obo, Ocn, Oon: Oa, Ob, Oc, Od level before trasmition 
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High-Speed CMOS Logic MN74HC Series 


MN74HC194/MN74HC194S 


■ Logic Diagram 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, IcAI) 

±50 

mA 

Storage temperature range 

Tstg 

-65—hl50 

“C 

Power 

dissipation 

MN74HC194 

Ta=-40~+60r 

Pi) 

400 

mW 

Ta=+60~ + 85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC194S 

Ta=-40—heot: 

Pi) 

275 

mW 

Ta=+60~ + 85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,V o 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,t{ 

4.5 

0-500 

ns 



6.0 

0-400 ! 

ns 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC194/MN74HC194S 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25'’C 

Ta=-40 

'~±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V^H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

Vii. 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

ma 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

f^A 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi Vcc or GND 



±0.1 


±1.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

mA 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

txLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

CLK--Q (L-^H) 

tpl.H 

2.0 

4.5 

6.0 




125 

25 

21 


155 

31 

26 

ns 

Propagation time 

CLK-Q (H-L) 

tpHI 

2.0 

4.5 

6.0 




125 

25 

21 


155 

31 

26 

ns 

Propagation time 

CLR-^Q (H-^L) 

t PHI 

2.0 

4.5 

6.0 




125 

25 

21 


155 

31 

26 

ns 

Minimum pulse width 

CLK, CLR 

tvN 

2.0 

4.5 

6.0 




100 

20 

17 


125 

25 

21 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC194/MN74HC194S 


■ AC Characteristics (Cont'd) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t; 

Ta=-40~+85t; 

min. 

typ. 

max. 

min. 

max. 



2.0 




100 


125 


Minimum Set-up time 

tsu 

4.5 




20 


25 

ns 



6.0 




17 


21 




2.0 



— 

0 


0 


Minimum Hold time 

th 

4.5 



— 

0 


0 

ns 



6.0 



— 

0 


0 




2.0 




125 


155 


Minimum recovery time 

trem 

4.5 




25 


31 

ns 



6.0 




21 


26 




2.0 


6 



4 



Maximum clock frequency 

fmax 

4.5 


30 



24 


MHz 



6.0 


35 



28 




• Switching Time Measuring Circuit and Waveforms 


1. Measuring Circuit 



2. Switching Waveforms 


^6ns 
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MN74HC195/MN74HC195S 


High-Speed CMOS Logic MN74HC Series 

MN74HC195/MN74HC195S 

4-Bit Parallel Shift Register 

■ Description 

MN74HC195/MH74HC195S are four-bit parallel_shift registers 
composed of parallel input, parallel output, J-K serial input, 
shift/load control input, and direct clear input. This shift register 
operates in two modes, parallel load and Qa to Qd- Parallel 
loading is executed y putting in four-bit data to a parallel input, and 
setting “L” to the shift/load control input. Data is loaded to the 
respective flip-flop; output appears on the rising edge of clock 
pulse. The serial shift function stops between parallel loads. Serial 
shift is executed by the rising edge of clock pulse, when shift/load 
control input is “H” and data is input to the J-K. 

As shown in the truth table, the first stage represents to function as 
a J-K, D, or toggle flip-flop. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 




Note: 1. H: HIGH 2. L: LOW 3. X: Either H or L, it doesn’t matter 

4. _J~ : Rise from “L” to “H” 5. a, b, c, d: Input level of A, B, C, D on the normal condition 

6- Qao. Qbo^ Oco, Qdo- Qa^ Qb 7 Qc^ Qd level prion to the determination of input conditions shown in table. 

7- Oah, Qbii, Qcn, Qon: Qa, Qb, Qc, Qd Icvcl before trasmition 
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High-Speed CMOS Logic MN74HC Series 


MN74HC195/MN74HC195S 


■ Logic Diagram 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h7.0 

V 

Input/output voltage 

Vi.Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, I(.M) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

t 

Power 

dissipation 

MN74HC195 

Ta = -40~+60t: 

Pi) 

400 

mVV 

Ta = + 60~ + 85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC195S 

Ta = -40~+60t: 

Pi) 

275 

mW 

Ta =+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

VuVo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40-4-85 

°C 



2.0 

o 

o 

o 

7 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC195/MN74HC195S 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25'C 

Ta=-40 

~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

VlL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

//A 

1.9 

2.0 


1.9 





4.5 

VlH 

-20.0 


4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

//A 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4,0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

//A 


2.0 

0.1 


0.1 




4.5 

ViH 

20.0 

y“A 


4.5 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

1 

or 

20.0 

/^A 


6.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 

1 

5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

ma 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC195/MN74HC195S 


AC/Characteristics (Cont'd) 


Symbol 


Parameter 


Minimum pulse width 
CLK, CLR 


Minimum Set-up time ts 


Minimum Hold time th 


Minimum recovery time tr 


Maximum clock 
frequency 


Test Conditions 


Temperature | 

Ta=25“C 

1 


min. 

typ. 

max. 

min. 

max. 



100 


125 



20 


25 



17 


21 



100 


125 



20 


25 



17 


21 


— 

0 


0 


— 

0 


0 


— 

0 


0 



75 


95 



15 


19 



13 


16 

6 



4 


30 



24 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC221/MN74HC221S 

Dual Monostable Multivibrators with Clear 


MN74HC2 21 /MN74HC221S 


■ Description 

MN74HC221/MN74HC221S are dual monostable multivibrator. 
Trigger input is triggered on falling edge of A input and rising edge 
of B input/CLR input. Once input is triggered, the monostable 
mode is sustained by a resitor and capacitor mounted externally, 
unless CLR input is “L”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL lO-inputs can 
be directly driven. Resistors and diodes are provided m «ind 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


Truth Table 

Input 


CLEAR 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 


H : High level 
L : Low level 

X ; Either H or L, it doesn’t matter 
: fall from H to L 
_J ~; use from L to H 
_Pl" one High level pulse 
1_r : one Low level pulse 



Pin Configuration (top view) 




Ql 
Q2 
Cext 2 
Rext/Cext 2 
GNE 



Rext/Cext ] 
Cext 1 


Logic Diagram 


external mounting 
constant o 
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High-Speed CMOS Logic MN74HC Series 


MN74HC221 /MN74HC221S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ +7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vcc + 0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, I(AI) 

±50 

mA 

Storage temperature range 

Tstg 

-65—hl50 

“C 

Power 

dissipation 

MN74HC221 

Ta=-40~+60t: 

Pi) 

400 

mW 

Ta=-|-60~+85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC221S 

Ta = -40~ + 60'C 

Pi) 

275 

mW 

Ta =+60~ + 85r 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


2.0-6.0 

V 

Input/output voltage 

Vi , Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

“C 

Input rise and fall time 

A, CLR 


2.0 

0-1000 

ns 

tr, tf 

4.5 

0-500 

ns 


6.0 

0-400 

ns 

external timing resistance 

Rext 


5-1000 

kO 

external timing capacitance 

Cext 


no limit 

pF 

wiring capacitance 

Rext/ Cext 


0-50 

pF 


M DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta = 25t: 

Ta=—40 

-±85“C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

mA 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

- 4.0 

mA 

3.86 



3.76 





6.0 


- 5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

Rext/Cext pin 

leak current 

loz 

6.0 

Vi = ViH or V 11 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

ma 
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High-Speed CMOS Logic MN74HC Series 


MN74HC221 /MN74HC221S 


M AC Characteristics (GND^OV, Input transition time ^6ns, Ct^BOpF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

1 Ta=25"C 

|Ta=-40~+80°C 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

txLH 

2.0 

4.5 

6.0 



27 

10 

8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



20 

8 

6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A,B,CLR—Q,(L—H) 

tpLH 

2.0 

4.5 

6.0 



76 

28 

20 

250 

50 

43 


315 

63 

54 

ns 

Propagation time 

A,B,CLR-Q,(H-L) 

tpHL 

2.0 

4.5 

6.0 



83 

29 

22 

250 

50 

43 


315 

63 

54 

ns 

Propagation time 

CLR-Q, Q (L-*H) 

tpLH 

2.0 

4.5 

6.0 



47 

16 

15 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLR-Q, Q (H-L) 

tpHL 

2.0 

4.5 

6.0 



44 

16 

15 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

tw(OUT) 

2.0 

4.5 

6.0 

Cext = 0 

Rext = 5kn 


78 


■ 


ns 

Propagation time 

tw(OUT) 

2.0 

4.5 

6.0 

1 

Cext = 1000pF 

Rext = 10 kn 


4.8 




/is 

Minimum pulse width 

A, B 

t W( IN) 

2.0 

4.5 

6.0 



9 

100 

20 

34 


125 

25 

21 

ns 

Minimum pulse width 

CLR 

tw(lN) 

2.0 

4.5 

6.0 



21 

200 

40 

34 

i 

250 

50 

43 

ns 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC237/MN74HC237S 


MN74HC237/MN74HC237S 

3-to-8 Line Decoder with Address Latches 


■ Description 

MN74HC237/MN74HC237S are high-speed 3-to-8 line decoders 
with three address latches. Address are stored, when GL input is 
“H”. When enable input G1 is “H” and G2 is “L”, the output 
depending on A, B and C inputs become “H”, and all other 
outputs become “L”. Input/output transfer characteristics have 
been improved by applying a buffer to the gate output, and 
fluctuation of transfer time due to increased load capacitance is 
limited to the minimum. LS TTL 10-inputs can be directly driven. 
Resistors and diodes are provided in Yqc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 

■ Truth Table 


Enable 

1 Select 

1 Output 

GL 

G1 

G2 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

X 

H 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

X 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

L 

X 

X 

X 

Output corresponding to stored 
address, L: all others, H 


Note: 

1. H: HIGH level 

2. L: LOW level 

3. X: Either HIGH or LOW; doesn’t matter 


Logic Diagram 



Pin Configuration (top view) 


aE 

-1 

iivcc 

b|T 


> 

o 


ilYO 

c[J 


C Y 1 


HIyi 

^[T 


^ Y 2 


I11y2 

G2[5 


G 2 Y 3 


r|Y3 

GlU 


G 1 Y 4 


n]Y4 

ytU 


YTygYS 


I^Y5 

gnd[|] 

1 

1]Y6 


-[>-0Y2 

-|>o-oY 4 

-I> -OY5 

-I> -oY6 
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High-Speed CMOS Logic MN74HC Series 


MN74HC237/MN74HC237S 


M Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc> Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 


MN74HC237 

Ta=-40~+60X 

PD 

400 

mW 

Power 

Ta=+60~+85°C 

Decrease to 200mW at the rate of 8mW/°C 

dissipation 

MN74HC237S 

Ta=-40~+60X 

PD 

275 

mW 


Ta=+60~+85X 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

°C 



Vcc=2.0V 

0-1000 

ns 

Input nse and fall time 

tr, tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

I() 


Ta=25°C 

Ta=-40 

-±85°C 

Unit 

mm. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 


V 

Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 


V 



2.0 






0.3 


0.3 

V 

Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 

V 



2.0 


-20.0 

fxA 

1.9 

2.0 


1.9 


V 



4.5 

ViH 

-20.0 

fjiA 

4.4 

4.5 


4.4 


V 

Ouptut HIGH voltage 

VoH 

6.0 

or 

-20.0 

fxA 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 


V 



6.0 


-5.2 

mA 

5.36 



5.26 


V 



2.0 


20.0 

fxA 


0.0 

0.1 


0.1 

V 



4.5 

ViH 

20.0 

/jiA 


0.0 

0.1 


0.1 

V 

Output LOW voltage 

VoL 

6.0 

or 

20.0 

fxA 


0.0 

0.1 


0.1 

V 



4.5 

Vic 

4.0 

mA 



0.32 


0.37 

V 



6.0 


5.2 

mA 



0.32 


0.37 

V 

Input current 

II 

6.0 

1 Vi=Vcc or GND 



±0.1 


±1.0 

fjiA 

Quiescent supply current 

Icc 

6.0 

o 

> 

II 

> 

or GND, Io=0 



8.0 


80.0 

IxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC237/MN74HC237S 


■ AC Characteristics (GND=0V, Input transistion tiem ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

II 

1 

O 

~-h85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



22 

75 


95 


Output rise time 

tTLH 

4.5 



9 

15 


19 

ns 



6.0 



8 

13 


16 




2.0 



19 

75 


95 


Output fall time 

txHL 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 


Propagation time 


2.0 



48 

150 


190 


A, B, C->Y 

tpLH 

4.5 



22 

30 


38 

ns 

(L-^H) 


6.0 



20 

26 


33 


Propagation time 


2.0 



40 

150 


190 


A, B, C->Y 

tpHL 

4.5 



23 

30 


38 

ns 

(H^L) 


6.0 



20 

26 


33 


Propagation time 


2.0 



47 

150 


190 


GL-^Y 

tpLH 

4.5 



22 

30 


38 

ns 

(L-^H) 

6.0 



19 

26 


33 


Propagation time 


2.0 



50 

150 


190 


GL-^Y 

tpHL 

4.5 



20 

30 


38 

ns 

(H-.L) 


6.0 



18 

26 


33 


Propagation time 


2.0 



34 

150 


190 


Gl-^Y 

Plh 

4.5 



17 

30 


38 

ns 

(L^H) 

6.0 



15 

26 


33 


Propagation time 


2.0 



33 

150 


190 


Gl-^Y 

tpHL 

4.5 



17 

30 


38 

ns 

(H^Y) 


6.0 



15 

26 


33 


Propagation time 


2.0 



33 

125 


155 


G2-»Y 

tpLH 

4.5 



17 

25 


31 

ns 

(L-^H) 


6.0 



16 

21 


26 


Propagation time 


2.0 



32 

125 


155 


G2^Y 

tpHL 

4.5 



17 

25 


31 

ns 

(H-^L) 


6.0 



16 

21 


26 




2.0 



^6 

100 


125 


Mmimum pulse width 

GL 

tw 

4.5 



^6 

20 


25 

ns 



6.0 



^6 

17 


21 


Minimum 


2.0 



17 

100 


125 


Set-up time 

tsu 

4.5 



3 

20 


25 

ns 

A, B, C 


6.0 



2 

17 


21 




2.0 



_ 

75 


95 


Minimum Hold time 

th 

4.5 



— 

15 


19 

ns 



6.0 



— 

13 


16 
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High-Speed CMOS Logic MN74HC Series 


MN74HC237/MN74HC237S 


> Switching Lime Measunng Circuit and Waveforms 
1. Measuring Circuit 



1. Measuring Circuit (tpLu^tpHc) 




2. Waveforms 


^6ns ^6ns 


Input 50%l 


^ 90 % Tt 

90 % 

txLH 

it 

*"|- ktTHl. 

3 ^ 50 % 

Fio% 

Hr 90 % 
X 50 % 

x^% 


-j-^tpHL 



(Positive) 


(Negative) 


2. Waveforms 


90 %\ 

50 %\^ 
10 %\ 
fh , jfsi 


7 * 90 % 

/ 50%^^ 

Fio% 10% • 





High-Speed CMOS Logic MN74HC Series 

MN74HC238/MN74HC238S 

3-to-8 Line Decoder/Demultiplexer 


MN74HC238/MN74HC238S 


■ Description 

MN74HC238/MN74HC238S are high-speed 3-to-8 decoder/ 
demultiplexer decoding one of eight output lines depending on the 
condition of three select inputs (AO, A1 and A2) and threes enable 
inputs (El, E2 and E3). The enable input consists of an active 
LOW of 2 inputs and active HIGH of 1-input which makes the 
subsidiary connection easy. Input/output transfer characteristics 
have been improved by applying a buffer to the gate output, and 
fluctuation of transfer time due to increased load capacitance is 
limited to the minimum. LS TTL 10-inputs can be directly driven. 
Resistors and diodes are provided in Yqc ^nd GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 

■ Truth Table 



Note: 1. H: HIGH level 2. L: LOW level 

■ Logic Diagram 



El O-[>o-[>o—I 
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High-Speed CMOS Logic MN74HC Series 


MN74HC238/MN74HC238S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc> Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC238 

Ta=-40~+60X 

PD 

400 

mW 

Ta=+60~+85X 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC238S 

Ta=-40~+60°C 

PD 

275 

mW 

Ta=+60~+85°C 

Decrease to 200mW at the rate of 3.8mW/®C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


o 

1 

V 

Input/output 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

°C 

Inupt nse and fall time 

tr, tf 

Vcc=2.0V 

0-1000 

ns 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25°C 

o 

1 

II 

05 

-±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 


V 

Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 


V 



2.0 






0.3 


0.3 

V 

Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 

V 



2.0 


-20.0 

/xA 

1.9 

2.0 


1.9 


V 



4.5 

ViH 

-20.0 

fjiA 

4.4 

4.5 


4.4 


V 

Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

fxA 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 


V 



6.0 


-5.2 

mA 

5.36 



5.26 


V 



2.0 


20.0 

fjiA 


0.0 

0.1 


0.1 

V 



4.5 

ViH 

20.0 

fxA 


0.0 

0.1 


0.1 

V 

Output LOW voltage 

VoL 

6.0 

or 

20.0 

fiA 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

4.0 

mA 



0.32 


0.37 

V 



6.0 


5.2 

mA 



0.32 


0.37 

V 

Input current 

II 

6.0 

1 Vi=Vcc or GND 



±0.1 


±1.0 

fxA 

Quiescent supply current 

Icc 

6.0 

u 

> 

11 

> 

or GND, Io=0 



8.0 


80.0 

fxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC238/MN74HC238S 


M AC Characteristics (GNP=0V, Input transistion tiem ^6ns, Cl^SOpF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

Ta=-40 

~+85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



21 

75 


95 


Output rise time 

tTLH 

4.5 



6 

15 


19 

ns 



6.0 



5 

13 


16 




2.0 



13 

75 


95 


Output fall time 

txHL 

4.5 



5 

15 


19 

ns 



6.0 



4 

13 


16 


Propagation time 


2.0 



36 

150 


190 


A-^Y 

tpLH 

4.5 



13 

30 


38 

ns 

(L-^H) 


6.0 



11 

26 


33 


Propagation time 


2.0 



33 

150 


190 


A-^Y 

tpHL 

4.5 



13 

30 


38 

ns 

(H-^L) 


6.0 



11 

26 


33 


Propagation time 


2.0 



49 

150 


190 


El, E2-^Y 

tpLH 

4.5 



16 

30 


38 

ns 

(L->H) 

6.0 



13 

26 


33 


Prop^ation time 


2.0 



41 

150 


190 


El, E2-^Y 

tpHL 

4.5 



16 

30 


38 

ns 

(H^L) 


6.0 



13 

26 


33 


Propagation time 


2.0 



41 

150 


190 


E3-^Y 

tpLH 

4.5 



15 

30 


38 

ns 

(L-.H) 


6.0 



12 

26 


33 


Propagation time 


2.0 



40 

150 


190 


E3-^Y 

tpHL 

4.5 



15 

30 


38 

ns 

(H^L) 


6.0 



13 

26 


33 



• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH.tpHt) 


2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HCT238/MN74HCT238S 


MN74HCT238/MN74HCT238S 


3-to-8 Decoder/Demultiplexer (TTL Input) 


■ Description 

MN74HCT238/MN74HCT238S are high-speed 3-to-8 decoder/ 
demultiplexer (TTL input) decoding one of eight output lines 
depending on the condition of three select inputs (AO, A1 and A2) 
and threes enable inputs (El, E2 and E3). The input consists of an 
active LOW of 2 inputs and active HIGH of 1-input which makes 
the subsidiary connection easy. All inputs are compatible with 
TTL logic level: 0.8V or less is logic “0” and 2V or more is logic 
“1”. Input/output transfer characteristics have been improved by 
applying a buffer to the gate output, and fluctuation of transfer 
time due to increased load capacitance is limited to the minimum. 
LS TTL 10-inputs can be directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pm 
configuration and function as the standard 54LS/74LS logic family. 

■ Truth Table 


Input 


Output 


El 


E2 


E3 


A2 


A1 


AO 


YO 


Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 



Pin Configuration (top view) 


ao|T- 

Al[2- 
A2[3 — A2 
El{±-C El 

E2U-0 




A1 AO YO 


Y1 


Y2 


UVcc 

|-I5]Y0 

Hyi 

^Y2 


E2 Y3|-[I1Y3 

E3 Y4H 


Y7 Y6 Y5 















High-Speed CMOS Logic MN74HC Series 


MN74HCT238/MN74HCT238S 


M Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc» Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 


Power 

dissipation 

MN74HC238 

Ta=-40~+60X 

PD 

400 

mW 

Ta=+60~+85X 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC238S 

Ta=-40~+60"C 

PD 

275 

mW 

Ta=+60—i-85®C 

Decrease to 200mW at the rate of 3.8mW/°C 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


4.5-5.5 

V 

Input/output 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40-+85 

X 

Inupt rise and fall time 

tr, tf 

4.5V 

0-500 

ns 


M PC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25°C 

o 

1 

II 

-+85X 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




4.5 










Input HIGH voltage 

ViH 

1 

5.5 




2.0 



2.0 


V 



4.5 










Input LOW voltage 

ViL 

1 

5.5 






0.8 


0.8 

V 



4.5 

ViH 

-20.0 

M 

4.4 

4.5 





Output HIGH voltage 

VoH 


or 






4.4 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 


V 



4.5 

ViH 

20.0 

/jlA 


0.0 

0.1 


0.1 


Output LOW voltage 

o 

> 


or 








V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 

V 

Input current 

II 

5.5 

Vi=Vcc or GND ! 



±0.1 


±1.0 

fiA 

Quiescent supply current 

Icc 

5.5 

Vi=Vcc 

or GND, Io=0 i 



8.0 


80.0 

fjiA 
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High-Speed CMOS Logic MN74HC Series 


MN74HCT238/MN74HCT238S 


M AC Characteristics (GND^OV, Input transistion tiem ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

o 

1 

II 

~+85°C 

Umt 




min. 

typ. 

max. 

min. 

max. 


Outi)ut rise time 

txLH 

4.5 



5 

15 


19 

ns 

Output fall time 

txHL 

4.5 



4 

15 


19 

ns 

Propagation time 

A-^Y 

(L--H) 

tpLH 

4.5 



18 

35 


44 

ns 

Propagation time 

A-^Y 

(H-^L) 

tpHL 

4.5 



13 

30 


38 

ns 

Propagation time 

El, E2->Y 
(L-^H) 

tpLH 

4.5 



20 

40 


50 

ns 

Propagation time 

El, E2->Y 
(H->L) 

tpHL 

4.5 



16 

30 


38 

ns 

Propagation time 

E3->Y 

(L->H) 

tpLH 

4.5 



15 

30 


38 

ns 

Propagation time 

E3->Y 

(H-^L) 

tpHL 

4.5 



21 

40 


50 

ns 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH»tpHL) 


2, Waveforms 
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High-Speed CMOS Logic MN74HC Series 

MN74HC240/MN74HC240S 

Inverting Octal TRI-STATE Buffers 


MN74HC240/MN74HC240S 


■ Description 

MN74HC240/MN74HC240S are high-speed inverting buffers con¬ 
structed with octal tri-state outputs. High-speed operation can be 
obtained for driving a large capacity bus line, because these ICs 
have large current output. When the output is “L”, inputs IG and 
2G are available, where output becomes enable and each of the 
four buffers is independently controlled. Adoption of the silicon 
gate CMOS process makes possible low power consumption and a 
high noise allowance; LS TTL 15-inputs can be directly driven. 
Resistors and diodes are used in the Vcc and GND in order to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as standard 54LS/74LS Logic 
Family. 


■ Truth Table 
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High-Speed CMOS Logic MN74HC Series 


MN74HC240/MN74HC240S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vu Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, I(.M) 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC240 

Ta=-40~+60r 

Pi) 

400 

mW 

Ta = -f60~-f85r 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC240S 

Ta = -40~+60r 

Pi) 

275 

mW 

Ta =+60~-f-85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

°c 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta-25t: 

Ta=-40 

'~+85t: 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,i. 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.01 

/^A 

1.9 

2.0 


1.9 





4.5 

Vm 

-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

fxk 

5.9 

6.0 


5.9 


V 



4.5 

Vrc 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

/^A 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

//A 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

//A 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 


6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

3-state output off state 
current 

loz 

6.0 

Vi = ViHor ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi = Vcc or GND, Io=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC240/MN74HC240S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta==25'’C 

Ta=-40~+85r 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tjLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tlHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(L-H) 

tpLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(H-L) 

tpHL 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

Rl= ikn 


14 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

Rl= IkO 


17 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

RL=ikn 


12 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

_i 

tpZL 

2.0 

4.5 

6.0 

RL=ikn 


13 

100 

20 

17 


125 

25 

21 

ns 


• Switching Time Measuring Circuit and Waveforms 
[1] tTLH> txHLj tpLH/tpHL 

1. Measuring Circuit (tpLH>tpHL) 2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC240/MN74HC240S 







High-Speed CMOS Logic MN74HC Series 


MN74HC241 /MN74HC241S 


MN74HC241/MN74HC241S 

Octal TRI-STATE Buffer 


■ Description 

MN74HC241/MN74HC241S are high-speed non-inverted buffers 
constructed with octal tri-state outputs. High-speed operation can 
be obtained for driving a large capacity bus line, because these ICs 
have large current outputs. Also, these ICs have input IG where 
output becomes enable at “L” output, and input 2G where output 
becomes enable at “H” output, and each of the four buffers is 
independently controlled. Adoption of the silicon gate CMOS 
process makes possible low power consumption, a high noise 
allowance, and an operation speed equivalent to LS TTL; LS TTL 
15-inputs can be directly drive. Resistors and diodes ar used in the 
Vcc and GND in order to protect the input/output from damage 
by static electricity. Same pin configuration and function as 
standard 45LS/74LS Logic Family. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC241 /MN74HC241S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

V((, 

-0.5~+7.0 

V 

Input/output voltage 

V,, V(, 

-0.5~V((-hO.5 

V 

Input protection diode current 

Ilk 

±20 * 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

+ 35 

mA 

Supply current 

I( (, I(,\l) 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC241 

_1 

Ta=-40—|-60“C 

Pi) 

400 

mW 

Ta = + 60~ + 85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC241S 

Ta = -40~-t-60°C 

Pi. 

275 

m\V 

Ta =+60-- + 85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4'--6.0 

V 

Input/output voltage 

V,,V(, 


O^Vcc 

V 

Operating temperature range 

Ta 


-40—h85 




2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 


Temperatu 

re 



Parameter 

Symbol 

V, 

lo 


Ta=25°C 

Ta=—40 

i~±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

/^A 

1.9 

2.0 


1.9 





4.5 

VlH 

-20.0 

//A 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 


5.9 

6.0 


5.9 


V 



4.5 

VfL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

/^A 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

/^A 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

/^A 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 

_1 

0.37 


Input current 

II 

6.0 

V,-Vcc or GND 



±0.1 

,J 

±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViHor ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 





80.0 

ma 
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High-Speed CMOS Logic MN74HC Series _ mn 74 hc 24 i/mn 74 hc 24 i s 

■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC241 /MN74HC241S 


• Switching Time Measuring Circuit and Waveforms 

[l] txLH,I tHL, tpLH, tpHL 

1. Measuring Circuit 2. Waveforms 


Vcc 



^6ns ^6ns 



[2] tpHZ, tpzH 

1. Measuring Circuit 2. Waveforms ( tpHZ, tpzH, tpLZ, tpzr) 


^6ns ^6ns 




[3} tpLZ, tpZL 
1. Measuring Circuit 



Vcc 

GND 

-Vcc 

VoL 

VoH 

«GND 
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High-Speed CMOS Logic MN74HC Series 


MN74HC242/MN74HC242S 


MN74HC242/MN74HC242S 

Inverting Quad TRI-STATE Transceivers 


■ Description 

MN74HC242/MN74HC242S are high-speed tri-state output, in¬ 
verting buffers which asynchronously transfer the input 
bidirectionally through the data bus line. Large current output 
makes possible high-speed operation for driving a large capacity 
bus line. These ICs have input GBA where output A becomes 
enable at “H” level, and input GAB where output B becomes 
enabled at “L” level. Adoption of the silicon gate CMOS process 
makes possible low power consumption, a high noise allowance, 
and an operation speed equivalent to LS TTL; LS TTL 15-pints 
can be directly driven. 

Resistors and diodes are used in the Vcc ^nd GND in order to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as standard 54LS/74LS Logic 
Family. 


■ Truth Table 


Control Input 

Data Port Status 

GAB 

GBA 

A 

B 

H 

H 

OUTPUT 

INPUT 

L 

H 

♦ 

* 

H 

L 

Hi-Z 

Hi-Z 

L 

L 

INPUT 

OUTPUT 


Note: 

1. *; When the transceiver operates bi-directionally at the same 

time, destructive oscillation might occur. 

2. Hi-Z: High impedance 


■ Logic Diagram 



14-pin plastic OIL package 



14-pin Panaflat package (S0-14D) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC242/MN74HC242S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, I(.\I) 

±70 

mA 

Storage temperature range 

Tstg 

-65—hl50 

t 

Power 

dissipation 

MN74HC242 

Ta = -40~-f60t 

Pi) 

400 

mW 

Ta = -f60~-h85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC242S 

Ta = -40~ + 60°C 

Pi) 

275 

m W 

Ta = -h60~ + 85t 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc{V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi,V() 


O'--Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

°c 



2.0 

0-1000 

1 

ns 

Input rise and fall time 

tr »tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta = 25°C 

Ta=-40 

'-±85 °C 

Unit 



Unit 

min. 

typ. 

1 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

/^A 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

Vic 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

Vic 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

3-state output off state 
current 

loz 

6.0 

Vi = ViHor ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC242/MN74HC242S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25“C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

txLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tjHL 

2.0 

4.5 

6.0 



6 

50 

10 

9 


65 

13 

11 

ns 

Propagation time 

A-B (L-H) 

tpLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A-B (H-L) 

tpHL 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

B-A (L->H) 

tpLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

B-A (H-L) 

tpHL 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

Rl= ikn 


17 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

Rl= ika 


15 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

RL=lka 


13 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

tpZL 

2.0 

4.5 

6.0 

Rl= Ikn 


15 

125 

25 

21 


155 

31 

26 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC242/MN74HC242S 


• Switching Time Measunng Circuit and Waveforms 
[l] txLH, txHL, PLH tpHL(A— ►B OF B—►A) 

1. Measuring Circuit 2. Waveforms 



[2] tpHZ, tpZH 

1. Measuring Circuit 2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC243/MN74HC243S 


MN74HC243/MN74HC243S 

Quad TRI-STATE Transceivers 


■ Description 

MN74HC243/MN74HC243S are high-speed tri-state output and 
non-inverted buffer transferring input bi-directionally and asyn¬ 
chronously through a data bus line. High-speed operation can be 
obtained for driving a large-capacity bus line due to large current 
output. It has input GBA where output A becomes enabled at 
HIGH, and input GAB where output B becomes enable at LOW. 
Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS/74LS logic 
family. 


■ Truth Table 


Control Inputs 

Data Port Status 

GAB 

GBA 

A 

B 

H 

H 

Output 

Input 

L 

H 

♦ 

♦ 

H 

L 

Hi-Z 

Hi-Z 

L 

L 

Input 

Output 


Note: 

1. If transceiver is bi-directionally at the same time, destructive 
oscillation may be generated. 

2. Hi-Z: High impedance 


■ Logic Diagram 



14-pm plastic OIL package 



14-pin Panaflat package (S0-14D) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC243/MN74HC243S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc-h0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, I(;\i) 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC243 

Ta = -40~+60t: 

Pi) 

400 

mW 

Ta =+60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC243S 

Ta=-40~+60“C 

Pi) 

275 

mW 

Ta=+60~-h85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—1-85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25'C 

Ta=-40~ + 85l: 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

fiA 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViHor ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

V,=Vcc or GND, Io=0 



8.0 


80.0 

ma 
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High-Speed CMOS Logic MN74HC Series 


MN74HC243/MN74HC243S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t 







Output rise time 

txLH 

2.0 

4.5 

6.0 



7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A-B (L—H) 

tpLH 

2.0 

4.5 

6.0 



8 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

A-B (H-L) 

tpHL 

2.0 

4.5 

6.0 



6 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

B^A (L-H) 

tpLH 

2.0 

4.5 

6.0 



8 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

B-*A (H-L) 

tpHL 

2.0 

4.5 

6.0 



7 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4:5 

6.0 

Rl= Ikfi 


15 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

Rl= Ikfl 


12 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-H) 

tpZH 

. 

2.0 

4.5 

6.0 

RL=lkfi 


9 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

t PZL 

2.0 

4.5 

6.0 

Rl= IkO 


10 

100 

20 

17 


125 

25 

21 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC243/MN74HC243S 


• Switching Time Measuring Circuit and Waveforms 
[1] txLH, txHL, tpLH/tpHi (A^B or B^A) 

1. Measuring Circuit 


Vcc 



2. Waveforms 


^6ns ^6ns 



[2] tpHZ, tpzH 

1. Measuring Circuit 



2. Waveforms ( tpHZ, tpzH, tpLZ, tpzt) 



Vcc 

GND 

«Vcc 

VoL 

VoH 


«GND 


[3] tPLZ, tpZL 
1. Measuring Circuit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC244/MN74HC244S 


MN74HC244/MN74HC244S 

Octal TRI-STATE Buffers 


■ Description 

MN74HC244/MN74HC244S are high-speed non-inverted buffers 
consisting of octal tri-state outputs. High-speed operation is 
possible for driving a large capacitance bus line owing to large 
current output. Inputs IG and 2G are available where output 
becomes enabled at LOW, and each input controls 4 buffers. 
Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pm configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 


Input 

Output 

Input 

Output 

IG 

lA 

lY 

2G 

2A 

2Y 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

L 

Hi-Z 

H 

L 


H 

H 

Hi-Z 

H 

H 



Note; 

1. Hi-z: High impedance 


■ Logic Diagram 


A1 A2 A3 A4 G 



P-5 



20-pin plastic DIL package 

P-6 


20-pin Panaflat package (SO-20D) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC244/MN74HC244S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi.Vo 

-0.5~Vcc-h0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc» Igm) 

±70 

mA 

Storage temperature range 

Tstg 

-65-±150 

“C 

Power 

dissipation 

MN74HC244 

Ta=-40~-|-60“C 

Pi) 

400 

mW 

Ta =+60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC244S 

Ta=-40~+60“C 

Pi) 

275 

mW 

Ta=+60—I-85T: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

V,,Vo 


o 

1 

< 

V 

Operating temperature range 

Ta 


-40—1-85 

r 



2.0 

0~1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0~500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 


lo 


Ta=25r 

IBB 


Unit 







IQQII 





2.0 



■■■ 



B 


■1 


Input HIGH voltage 

ViH 

4.5 



■ 



B 



V 



6.0 






■i 


■ 




2.0 






mm 


Q 


Input LOW voltage 

ViL 

4.5 









V 



6.0 












2.0 


-20.0 

ma 

1.9 



1.9 





4.5 

V,H 

-20.0 

mA 

4.4 



4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

MA 

5.9 



5.9 


V 



4.5 

VlL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

MA 

■■ 


0.1 


0.1 




4.5 

VlH 

20.0 

ma 



0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 



0.1 


0.1 

V 



4.5 

V,L 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 

HH 





ma 

3-state output off state 
current 

loz 

6.0 

V,=ViHor ViL 

Vo=Vcc or GND 

g 

■ 


■ 


mA 

Quiescent supply current 

Icc 

6.0 

V,=Vcc or GND, Io=0 






mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC244/MN74HC244S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25°C 

Ta=-40~+85°C 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tXLH 



■ 

18 

9 


■ 

95 

19 

16 

ns 

Output fall time 

tjHL 

2.0 

4.5 

6.0 



17 

8 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 
(L-H) 

tpLH 

2.0 

4.5 

6.0 



16 

8 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(H-L) 

tpHL 

2.0 

4.5 

6.0 



18 

8 

75 

15 

13 


95 

19 

16 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

Rl= Ikfl 


21 

13 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

t PI.Z 

2.0 

4.5 

6.0 

Rl= IkC 


28 

16 

125 

25 

21 


155 

31 

26 

ns 

3-State propagation time 

(Z-H) 

t PZH 

2.0 

4.5 

6.0 

Rl= IkC 


25 

12 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

t PZL 

2.0 

4.5 

6.0 

Ri.= ikn 


33 

14 

125 

25 

21 

_1 

155 

31 

26 

ns 


• Switching Time Measuring Circuit and Waveforms 

[l] txLH, txHL, tPLH, tpHL 

1. Measuring Circuit 2. Waveforms 



^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series. 


MN74HC244/MN74HC244S 
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High-Speed CMOS Logic MN74HC Series 


MN74HC245/MN74HC245S 


MN74HC245/MN74HC245S 

Octal TRI-STATE Transceivers 


■ Description 

MN74HC245/MN74HC245S are high-speed non-inverted bi¬ 
directional buffers consisting of octal tri-state output. Input is 
transferred bi-directionally asynchronously through a data bus 
line. Large current output enables high-speed operation for 
driving a large capacitance bus line. It has input G where output 
becomes enabled at LOW, and direction control input DIR. When 
DIR input is HIGH, data is transferred from input A to B, and, 
when DIR input is LOW, data is transferred from input B to 
output A. Adoption of a silicon gate CMOS process has made 
possible low power dissipation, a high noise margin equivalent to a 
standard CMOS, and an operation speed of LS TTL. LS TTL 
15-inputs are directly driven. 

Resistors and diodes are provided in Vcc and GND to protect the 
input/output from damage by static electricity. Same pin con¬ 
figuration and function as the standard 54LS/74LS logic family. 



■ Truth Table 


Enable G 

Direction Control DIR 

Operation 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Hi-Z 

Note: 


1. Hi-Z: High impedance 

2. X- Either HIGH OR LOW; it doesn’t matter 


■ Logic Diagram 



Pin configuration (top view) 




'E 

2(T 


A3[T 

A4fT 

A5[T 

A6[T 

A7jT 

asIT 
G.N'D [T7 


























^ Vtc 

T^eng 

■ l^Bl 

T^B2 

T^B3 

T^B4 

T^BS 

^B6 

^B7 

^B8 
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High-Speed CMOS Logic MN74HC Series 


MN74HC245/MN74HC245S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vc,c 

-0.5—P7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~V(( +0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

+ 35 

mA 

Supply current 

1<,<„ I<.M, 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC245 

Ta=-40— h-eot: 

p,. 

400 

mW 

Ta = -h60--h85“C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC245S 

Ta = -40—(-60t 

Pi) 

275 

mW 

Ta = + 60~ + 85“C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 1 

Rating 

Unit 

Operating supply voltage 

Vcc 

i 

1.4~6.0 

V 

Input/output voltage 

V,,V() 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

°C 

! 


2.0 ' 

1 

0-1000 

ns 

Input rise and fall time 

tr > t f 

4.5 i 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta = 25t: 

Ta=-40 

'-±85U 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 

Vm 

-20.0 

/^A 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 


.1 

5.26 





2.0 

1 


20.0 



0.0 

0.1 


0.1 




4.5 

Vm 

20.0 



0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 



0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

V,=Vcc or GND, Io=0 



8.0 


80.0 

ma 
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High-Speed CMOS Logic MN74HC Series 


MN74HC245/MN74HC245S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25“C 

Ta=-40~-f85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

trLH 

2.0 

4.5 

6.0 



7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tjHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(L-H) 

tpLH 

2.0 

4.5 

6.0 



5 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(H-L) 

tpHI, 

2.0 

4.5 

6.0 



5 

75 

15 

13 


95 

19 

16 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

Rl= 1 kn 


16 

150 

30 

26 


190 

38 

33 

ns 

3-State propagation time 

(L-Z) 

t PLZ 

2.0 

4.5 

6.0 

Rl= Ikfi 


18 

150 

30 

26 


190 

38 j 
33 

ns 

3-state propagation time 

(Z-H) 

t PZH 

2.0 

4.5 

6.0 

Rl= ikn 


12 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

t PZL 

_1 

2.0 

4.5 

6.0 

Ri.= Ikn 


14 

_i 

125 

25 

21 


155 

31 

ns 


Panasonic 
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MN74HC245/MN74HC245S 


High-Speed CMOS Logic MN74HC Series 


• Switching Time Measuring Circuit and Waveforms 
[1] txLH, txHL, tpLH, tpHL 

1. Measuring Circuit 2. Waveforms 




[2j tpHZ, tpzH 

1. Measuring Circuit 


2. Waveforms ( tpHZ, tpzH, tpLZ, Ipzl) 




Vcc 

GND 

-Vcc 

VoL 

VOH 


«GND 


[3] tpLZ, tpZL 

1. Measuring Circuit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC251/MN74HC251S 


MN74HC251/MN74HC251S 

8-Channel TRI-STATE Multiplexer 


■ Description 

MN74HC251/MH74HC251S are 8-channel tri-state multiplexer 
selecting one input from eight channel data input; each multiplexer 
has a reverse phase output Y, W, and strobe input. When strobe 
input is “L”, the circuit becomes enabled; when strobe input is 
“H”, status. Accordingly, when strobe input is “L”, one input is 
selected according to the select input A, B, C combination, and 
data IS transferred to outputs Y, W. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Logic Diagram 


Data Inputs 


DO D1 D2 D3 "d4 D5 D6 D? 



■ Truth Table 


Input 

Output 

Select 

Strobe 

S 

Y 

W 

C 

B 

A 

X 

X 

X 

H 

Hi-Z 

Hi-Z 

L. 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

Dl 

m 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

DT 
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Pin configuration (top view) 


Data . 
Inputs 1 


[yH- 

Outputs< _ 

[wll- 

Strobe! 7 
GND[8 


Data 

Inputs 



Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 

3. DO, Dl, . D7: Related D input level 






LS TTL DN74LS Series 


MN74HC251 /MN74HC251S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

V( c 

-0.5~-+7.0 

V 

Input/output voltage 

V,,V() 

-0.5~V(( -fO.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

I(. 

±25 

mA 

Supply current 

I((, I.Al) 

±50 

mA 

Storage temperature range 

Ts tg 

-65-±150 

t 

Power 

dissipation 

_1 

MN74HC251 

Ta = -40~ + 60°C 

Pi) 

400 

m\V 

Ta = + 60~ + 85r- 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC251S 

Ta = -40~ + 60°C 

Fi) 

275 

m\V 

Ta = + 60~ + 85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Sv mbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,V(, 


0-Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

°c 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

1 

lo 


Ta = 25r 

Ta=-40 

i-TSSt 

Unit 




Unit 

min. 

typ. 

max. 

i 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

/^A 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

/^A 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

/^A 

5.9 

6.0 


5.9 


V 



4.5 

Vn 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

//A 


0.0 

0.1 


0.1 




4.5 

VlH 

20.0 



0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

Yii 

6.0 

mA 



0.32 


0.37 




6.0 


7.8| 

mA 



0.32 


0.37 


Input current 

II 

6.0 

V,-Vcc or GND 



±0.1 


±1.0 

mA 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or Vir 

Vo = Vcc or GND 

-j 


-1 

±0.5 


±5.0 

mA 

Quiescent supply current 

Ic^ 

6.0 

\'i = Vcc or GND, I()=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC251/MN74HC251S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 



Test Conditions 

Temperature 

Unit 

Ta=25“C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

txLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tjHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

D-Y, W(L--H) 

tpLH 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

Propagation time 

D--Y, W(H-*L) 

tpHL 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

Propagation time 

A,B,C-^Y,W(L--H) 

tpLH 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

Propagation time 

A,B,C--YW(H-L) 

tpHL 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

Ri.=lkn 



100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(L-Z) 

t PLZ 

2.0 

4.5 

6.0 

Ri.=lkn 



100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-H) 

t PZH 

2.0 

4.5 

6.0 

Ri =lkn 



100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

tpzi 

2.0 

4.5 

6.0 

Ri.=lkn 



100 

20 

17 


125 

25 

21 

ns 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC251 /MN74HC251S 


• Switching Time Measuring Circuit and Waveforms 
Cl] txLH, tlHL,tPLH, tpHL 

1. Measuring Circuit 2. Waveforms 





2. Waveforms 

See above [2] 2. for waveforms. 
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MN74HC253/MN74HC253S 


High-Speed CMOS Logic MN74HC Series 


MN74HC253/MN74HC253S 

Dual 4-Channel TRI-STATE Multiplexers 

■ Description 

MN74HC253/MH74HC253S contain two tri-state multiplexers 
selecting one input from 4-channel data inputs in one chip. Output 
control input controls dual 4 lines respectively. When output 
control input is “H”, output becomes high impedance regardless of 
bus line. When output control input is “L”, data is transferred to 
the output by selecting output channel suited for data input signal 
from select input A and B. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 

be directly driven. Resistors and diodes are provided in Vcc and_ 

GND to protect the input/output from damage by static electricity. p .4 

Same pm configuration and function as the standard 54LS/74LS 
logic family. 


Logic Diagram 

Output 

Control 

flC0«^ 


Output op 
Control 

Truth Table 




Pin configuration (top view) 


Output 
Control IG 

Select E 

ic: 

Data 

Inputs 

10 

Output lY 
GNE 



Vcc 

Output 
2G Control 

Select A 

2C3 

^Roata 

Inputs 

2 CO 

2Y Output 


Select 

Data 

1 _ 

Output 

Control 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Hi-Z 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

I. 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z; High impedance 











High-Speed CMOS Logic MN74HC Series 


MN74HC253/MN74HC253S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5-Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, I(.\I) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 


Power 

dissipation 

MN74HC253 

Ta = -40~ + 60°C 

Pi) 

400 

mW 

Ta =+60~ + 85r 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC253S 

Ta = -40~H-60°C 

Pi. 

275 

mW 

Ta = + 60—h85t 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V‘ 

Input/output voltage 

V,,Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~-|-85 

°c 



2.0 

O 

o 

o 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25“C 

Ta=-40 

i~+85t: 

Unit 



Unit 

min. 

typ. 

1 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

mA 

1.9 

2.0 


1.9 





4.5 

Vm 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

Vrc 

- 6.0 

mA 

3.86 



3.76 





6.0 


- 7.8 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 i 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

'6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViHor ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi = Vcc or GND, Io=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC253/MN74HC253S 


■ AC Characteristics (GND=0V, input transition time ^6ns, Cl=50pF) 


Parameter 


Vcc 

(V) 

ITest Conditions 

Temperature 

Unit 

Ta=25r 


min. 

typ. 




Output rise time 

txLH 



■ 



■ 



Output fall time 

txHL 

2.0 

4.5 

6.0 


1 

6 


■ 

95 

19 

16 

ns 

Propagation time 

A,B-^Y(L--H) 

tpLH 

2.0 

4.5 

6.0 



18 


1 


ns 

Propagation time 

A,B-^Y(H-L) 

tpHL 

2.0 

4.5 

6.0 



17 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

C--Y(L-H) 

tpLH 

2.0 

4.5 

6.0 



18 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

C-Y(H-L) 

tpHL 

2.0 

4.5 

6.0 



17 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

RL=lkn 


12 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

Ri=lkC 


13 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

RL=lkn 


17 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(Z-L) 

t PZL 

2.0 

4.5 

6.0 

Ri,= lkn 


10 

100 

20 

17 


125 

25 

21 

ns 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC253/MN74HC253S 


• Switching Time Measuring Circuit and Waveforms 
Cl] txLH, txHL, tpLH. tpHL 

1. Measuring Circuit 2. Waveforms 



C2] tpHZ, tpZH 

1. Measuring Circuit 2. Waveforms 



[3] tPLZ, tpZL 
1. Measuring Circuit 


2 . Waveforms 
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High-Speed CMOS Logic MN74HC Series 

MN74HC257/MN74HC257S 

Quad 2-Channel TRI-STATE Multiplexers 


MN74HC257/MN74HC257S 


■ Description 

MN74HC257/MH74HC257S contain four tri-state multiplexers 
selecting one input from two data inputs in one chip. Input is 
composed of two data inputs A, B each determining the output, 
output control, and select input common to four output groups. 
When output control is “H”, quad multiplexer outputs become 
high impedance. If select input is “H” at LOW level, data B status 
is output; if select input is “L”, data A status is output. 
Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL, LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 


Input 

Output 

G 

Select 

A 

B 

Y 

H 

X 

X 

X 

Hi-Z 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

1 - 

X 

L 

L 

L 

1 H 

X 

H 

H 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 


■ Logic Diagram 

Output 
Control 0 
lA 

IB 

2A 

2B 

3A 

3B 

4A 

4B 

Select 




Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC257/MN74HC257S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-h7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Ic( , I(.\l) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC257 

Ta = -40~- + 60°C 

Pi) 

400 

mW 

Ta = + 60—hSSr 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC257S 

Ta = -40~ + 60“C 

Pi) 

275 

mW 

Ta= + 60~-t-85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

°C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


-1 

1 

Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25'C 

Ta=-4C 

'~±85t' 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL , 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

//A 

1.9 

2.0 


1.9 

! 




4.5 

ViH 

-20.0 


4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

v„ 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

MA 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi = Vcc or GND, Io=0 


1 _ 

8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC257/MN74HC257S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 



Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40~+g5t; 

min. 

typ. 

max. 

min. 

max. 

Output rise time 


mn 


■ 

D 


1 


ns 

Output fall time 

t-THL 



■ 

B 


1 


ns 

Propagation time 
A,B-Y (L-H) 

tpLH 

2.0 

4.5 

6.0 



13 

150 

30 

26 


190 

38 

33 

ns 

Propagation time i 

A.B^Y (H--L) 

tpHL 

2.0 

4.5 

6.0 



12 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

S-Y (L-H) 

t PLH 

2.0 

4.5 

6.0 



13 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

S-Y (H-L) 

t PHL 

2.0 

4.5 

6.0 



13 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(H-Z) 

t PHZ 

2.0 

4.5 

6.0 

Ri=lkn 


12 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

t PLZ 

2.0 

4.5 

6.0 

Ri=lkn 


13 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

Ri=ikn 


10 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

t PZI. 

2.0 

4.5 

6.0 

Ri=ikn 


10 

100 

20 

17 


125 

25 

21 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC257/MN74HC257S 


• Switching Time Measuring Circuit and Waveforms 

(l] txLH, txHL, tpLH, tpHL 

1. Measuring Circuit 2. Waveforms 


Vcc 



^6ns ^6ns 



[2] tpHZ, tpZH 

1. Measuring Circuit 


2. Waveforms 


Vcc 



^6ns ^6ns 



[3) tpLZ, tpZL 

1, Measuring Circuit 2. Waveforms 

See above [2] 2. for waveforms. 
Vcc 
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High-Speed CMOS Logic MN74HC Series 


MN74HC258/MN74HC258S 


MN74HC258/MN74HC258S 

Quad 2-Channel TRI-STATE Multiplexers (Inverted Output) 


■ Description 

MN74HC258/MH74HC258S contain four tri-state multiplexers 
selecting one input from two data inputs in one chip. Input is 
composed of two data inputs A, B each determining the output, 
output control, and select input common to four output groups. 
When output control is “H”, quad multiplexer outputs become 
high impedance. If select input is “H” inverted data B is output; if 
select inputs is “L”, inverted data A is output. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 



■ Truth Table 


Input 

Output 

G 

Select 

A 

B 

Y 

H 

X 

X 

X 

Hi-Z 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 


■ Logic Diagram 


Pin configuration (top view) 


Select n~ 
fiAd 

Inputs < ,_ 

liBd 




Vcc 

T4]4A] 

>Inputs 

13]4bJ 

^4Y Output 

uJsa'I 

^Inputs 
1^3 Bj 

^3Y Output 


Output 
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High-Speed CMOS Logic MN74HC Series 


MN74HC258/MN74HC258S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h7.0 

V 

Input/output voltage 

V,, Vo 

-0.5-V(,( -fO.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

I{X , I(.\I) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC258 

Ta = -40~H-60r 

Pi) 

400 

mW 

Ta=-t-60—l-SSr 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC258S 

Ta = -40~+60r 

Pi) 

275 

mW 

Ta = -h60~ + 85r 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

VuVo 


0-Vcc 

V 

Operating temperature range 

X. 


-40—h85 

°C 



2.0 

o 

o 

o 

7 

o 

ns 

Input rise and fall time 

tr . tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta = 25t: 

Ta=-40 

i-'±85t 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

VlH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

VlL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

fxA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

mA 

5.9 ■ 

6.0 


5.9 


V 



4.5 

VfL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 

i 

0.0 

0.1 


0.1 

V 



4.5 

VlL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC258/MN74HC258S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25“C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

trLH 




8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 




6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A,B-Y (L--H) 

tpLH 

2.0 

4.5 

6.0 



12 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 
A,B--Y (H-L) 

tpHL 

2.0 

4.5 

6.0 



11 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

S-Y (L--H) 

tpLH 

2.0 

4.5 

6.0 



14 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

S-Y (H-L) 

tpHI. 

2.0 

4.5 

6.0 



13 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

Ri,=lkn 


12 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

t P1,Z 

2.0 

4.5 

6.0 

Ri =lkn 


14 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

t WM 

2.0 

4.5 

6.0 

Ri=ikn 


10 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

tpzi. 

2.0 

4.5 

6.0 

Ri=ikn 


11 

100 

20 

17 


125 

25 

21 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC258/MN74HC258S 


• Switching Time Measuring Circuit and Waveforms 

[l) tTLH, txHL, tpLH, tpHL 

1. Measuring Circuit 2. Waveforms 


Vcc 



Input 

Output 

Output 


sens ^6ns 



(2) tpHZ, tpZH 

1. Measuring Circuit 


2. Waveforms 




[3] tpLZ, tpZL 

1. Measuring Circuit 2. Waveforms 

See above [2] 2. for waveforms. 
Vcc 
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High-Speed CMOS Logic MN74HC Series 


MN74HC266/MN74HC266S 


MN74HC266/MN74HC266S 

Quad 2-Input Exclusive NOR (XNOR) Gates 

■ Description 

MN74HC266/MN74HC266S contain quad 2-input exclusive NOR 
gates. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. 

Resistors and diodes are provided in Vcc ^nd GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


■ Logic Diagram (1 gate) 


— t>o —oY ^_ 

I Pin configuration (top ^iew) 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5-Vcc-f0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 ' 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Igm) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 


Power 

dissipation 

MN74HC266 

Ta=-40—PeO’C 

Pd 

400 

mW 

Ta=4-60~ + 85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC266S 

Ta=-40~-P60“C 

Pi) 

275 

mW 

Ta=-l-60—|-85°C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC266/MN74HC266S 


■ Operating Conditions 


Parameter 

Symbol 

Voc(V) 

Rating 

Unit 

Operating supply voltage 

Vc,c 


1.4-6.0 

V 

Input/output voltage 

Vi,V o 


0-Vcc 

V 

Operating temperature range 

Ta 


-40--f85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr ,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




1 

Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25°C 

Ta=-40 

~ + 85'C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

mA 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

mA 

4.4 

4.5 

1 

4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

Vn. 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi = Vcc or GND, Io=0 



2.0 


20.0 

ma 


■ AC Characteristics {GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta = 25t: 

Ta=-40~±85t 

Unit 




min. 

typ- 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tri.H 

4.5 



8 

15 


19 

ns 

_i 


6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation time 
(L-.H) 

tPLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 


Propagation time 
(H^L) 

tpHL 

2.0 

4.5 



25 

8 

75 

15 


95 

19 

ns 



6.0 



7 

13 


16 
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High-Speed CMOS Logic MN74HC Series 

MN74HC273/MN74HC273S 

Quad D-Type Flip-Flops with Clear 


MN74HC273/MN74HC273S 


■ Description 

MN74HC273/MN74HC273S contain eight D-type flip-flops with 
clear. This is a master/slave flip-flop with common clock and clear. 
D input data satisfying set-up time is transferred to output Q on 
the positive-going edge of the clock pulse. When the clear input is 
low, all outputs are set to low. Adoption of a silicon gate CMOS 
process has made possible low power dissipation, a high noise 
margin equivalent to a standard CMOS, and an operation speed of 
LS TTL. LS TTL 10-inputs are directly driven. Resistors and 
diodes are provided in Vcc and GND to protect the input/output 
from damage by static electricity. Same pin configuration and 
function as the standard 54LS/74LS logic family. 


■ Truth Table 



from “L” to “H”. 

2. X(): Either of “H” and “L” will do. 

3. Oo'. O level before establishment of input conditions shown in 


the table. 


■ Logic Diagram 




Panasonic 


256 — 










High-Speed CMOS Logic MN74HC Series 


MN74HC273/MN74HC273S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

V(c 

-0.5—1-7.0 

V 

Input/output voltage 

V,,V<) 

-0.5~Vt( ,4-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Ic( , I(.\l) 

±50 

mA 

Storage temperature range 

Tstg 

-65--I-150 

“C 

Power 

dissipation 

MN74HC273 

Ta=-40~+60"C 

Pi) 

400 

mVV 

Ta = -|-60---(-85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC273S 

Ta=-40—l-eO'C 

Pi) 

275 

mVV 

Ta = -f60—f-85r 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

VccfV) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi.Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±-85 

r 



2.0 

0~1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


-, 


Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 1 


Ta=25t: 

Ta=-40 

i~-t-85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

Vm 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

fiA 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 



0.0 

0.1 


, 0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=V cc or GND, Io=0 



8.0 


80.0 

ma 


— 257 — 


Panasonic 












High-Speed CMOS Logic MN74HC Series 


MN74HC273/MN74HC273S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 






Temperature 


Parameter 

Symbol 


Ta=25r 

Ta=-40 


Unit 




min. 








2.0 


IHjl 



mm 

95 


Output rise time 

tTLH 

4.5 


■ 



m 

19 

ns 



6.0 





■ 

16 




2.0 


■■ 


75 


95 


Output fall time 

tjHL 

4.5 



6 

15 

m 

19 

ns 



6.0 


m 


13 


16 




2.0 




125 


155 


Propagation time 
CLK-Q (L-H) 

tpLH 

4.5 



12 

25 

21 


31 

ns 


6.0 





26 


Propagation time 


2.0 



13 

125 

25 


155 

31 


tpHL 

4.5 




ns 

CLK--Q (H-^L) 


21 

26 


6.0 






Propagation time 


2.0 




125 


155 

31 


tpHL 

4.5 



14 

25 


ns 

CLR-Q (H-L) 

26 


6.0 




21 





2.0 




100 


95 


Minimum Set-up time 

tsu 

4.5 



1 

20 


19 

ns 



6.0 




17 


16 




2.0 



— 

0 


0 


Minimum Hold time 

th 

4.5 



— 

0 


0 

ns 



6.0 



— 

0 


0 




2.0 




100 


125 


Minimum CLR pulse 

tw 

4.5 



6 

20 


25 

ns 

width 


6.0 




17 


21 




2.0 




75 


95 


Minimum recovery time 

t rem 

4.5 



2 

15 


19 

ns 



6.0 




13 


16 




2.0 


6 



4 



Maximum clock frequency 

fmax 

4.5 


30 

45 


24 


MHz 



6.0 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC273/MN74HC273S 
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High-Speed CMOS Logic MN74HC Series 


MN74HC280/MN74HC280S 


MN74HC280/MN74HC280S 

9-Bit Odd/Even Parity Generator/Checker 


■ Description 

MN74HC280/280S are 9-bit odd/even parity generator/checker, 
which have odd/even outputs to follow odd/even parity. Word 
length can be easily expanded by cascade connection. 

All inputs are compatible with TTL logic level: 0.8V or less is logic 
“0” and 2V or more is logic “1”. Input/output transfer characteris¬ 
tics have been improved by applying a buffer to the gate output, 
and fluctuation of transfer time due to increased load capacitance 
is limited to the minimum. LS TTL 10-inputs can be directly 
driven. 

Resistors and diodes are provided in Vcc ^rid GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


Truth Table 


Input signal at HIGH level 
from data input (lo—Is) 

0, 2, 4, 6, 8 
1, 3, 5, 7, 9 


Note: 

1. H: HIGH level 

2. L: LOW level 

■ Logic Diagram 



Pin Configuration (top view) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC280/MN74HC280S 


■ Absolute Maximum Ratings 


Parameter 


Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc. Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC280 

Ta=-40~+60°C 

Po 

400 

mW 

Ta=+60~+85X 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC280S 

Ta=-40~+60°C 

Pd 

275 

mW 

Ta=+60~+85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

°c 



Vcc=2.0V 

0-1000 

ns 

Input rise and fall time 

tr, tf 

Vcc4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 1 


Ta=25"C 

II 

1 

o 

-±85°C 

Unit 



1 Unit 

min. 1 

typ. 

max. 

min. 1 

max. 




2.0 


■■ 

■■I 






V 

Input HIGH voltage 

ViH 

4.5 








■ 

V 



6.0 



n 






V 



2.0 



■m 



0.3 


mm 

V 

Input LOW voltage 

ViL 

4.5 






0.9 



V 



6.0 



HH 



1.2 



V 



2.0 


-20.0 

IjlA 

1.9 



1.9 


V 



4.5 

V,H 

-20.0 

/aA 

4.4 



4.4 


V 

Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

fjuA 

5.9 



5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 


V 



6.0 


-5.2 

mA 

5.36 



5.26 


V 





20.0 

fiA 

nm 


0.1 


0.1 

V 



4.5 

ViH 

20.0 

M 1 



0.1 


0.1 

V 

Output LOW voltage 

VoL 

6.0 

or 

20.0 

M , 



0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 

V 



mol 


5.2 

mA 



0.32 


0.37 

V 

Input current 

II 


1 Vi=Vcc or GND 



±0.1 



jtxA 

Quiescent supply current 



1 Vi=Vcc 

or GND, Io=0 



8.0 



fiA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC280/MN74HC280S 


M AC Characteristics (GND=0V, Input transistion tiem ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

1 

II 

~+85X 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 




75 


95 


Output rise time 

tTLH 

4.5 




15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

tTHL 

4.5 




15 


19 

ns 



6.0 




13 


16 


Propagation time 


2.0 




150 


190 


l-^IE 

tpLH 

4.5 




30 


38 

ns 

a^n) 


6.0 




30 


38 


Propagation time 


2.0 




150 


190 


i-^2:e 

tpHL 

4.5 




30 


83 

ns 

(H^L) 


6.0 




26 


33 


Propagation time 


2.0 




150 


190 


l-^IO 

tpLH 

4.5 




30 


38 

ns 

(L->H) 


6.0 




26 


33 


Propagation time 


2.0 




150 


190 


I-^^O 

tpHL 

4.5 




30 


38 

ns 

(H-.L) 

6.0 




26 


33 



• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH,tpHL) 2. Waveforms 
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High-Speed CMOS Logic MN74HC Series Mt 


MN74HCT280/MN74HCT280S 

9-Bit Odd/Even Parity Generator/Checker (TTL Input) 


■ Description 

MN74HCT280/MN74HCT280S are 9-bit odd/even parity 
generator/checker, which have odd/even outputs to follow odd/ 
even parity. Word length can be easily expanded by cascade 
connection. 

All inputs are compatible with TTL logic level: 0.8V or less is logic 
“0” and 2V or more is logic “1”. Input/output transfer characteris¬ 
tics have been improved by applying a buffer to the gate output, 
and fluctuation of transfer time due to increased load capacitance 
is limited to the minimum. LS TTL 10-inputs can be directly 
driven. 

Resistors and diodes are provided in Vc c and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 


Truth Table 


MN74HCT280/MN74HCT280S 



Pin Configuration (top view) 
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High-Speed CMOS Logic MN74HC Series 


MN74HCT280/MN74Ha280S 


I Absolute Maximum Ratings 


Parameter 


Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic diode current 

Output current 

Supply current 

Storage temperature range 


Power 

dissipation 


MN74HCT280 

MN74HCT280S 


Ta=-40~+60X 

Ta=+60~+85°C 

Ta=-40~+60°C 

Ta=+60~+85°C 


Symbol Rating 


Vcc -0.5~+7.0 

Vi, Vo _ -0.5~Vcc+Q.5 _ " 

IiK _±20_■ 

Iqk _±20_' 

lo _±25_‘ 

Icc> Ignd _ ±50 _ 

Tstg -65~ + 150 

400 

Pd - 

Decrease to 200mW at the rate of 8mW/°C 

275 

Pd - 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 


Operating supply voltage 
Input/output voltage 
Operating temperature range 
Input rise and fall time 




Rating 

Vcc 


4.5~5.5 

Vi, Vo 


0~Vcc 

Ta 


-40~-(-85 

tr, tf 

Vcc=4.5V 

0-500 


DC Characteristics (GND=0V) 


Test Conditions 
Vi Io 1-7 


Temperature 
Ta=25°C I Ta= -40~+85X Unit 

Unit min. \ typ! I max. min. I max. 



^ II II 





















High-Speed CMOS Logic MN74HC Series 


MN74HCT280/MN74HCT280S 


M AC Characteristics (GND=0V, input transistion tiem ^6ns, Ct^SOpF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25°C 

Ta=-40~+85°C 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tl'LH 

4.5 




15 


19 

ns 

Output fall time 

txHL 

4.5 




15 


19 

ns 

Propagation time 

I-^XE 

(L-^H) 

tpLH 

4.5 




30 


38 

ns 

Propagation time 

l-^IE 

(H-^L) 

tpHL 

4.5 




30 


38 

ns 

Propagation time 

i-^z-o 

(L-^H) 

tpLH 

4.5 




30 


38 

ns 

Propagation time 

(H->L) 

tpHL 

4.5 




30 


38 

ns 


• Switching Time Measunng Circuit and Waveforms 
1. Measuring Circuit (tpLH»tpHL) Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC352/MN74HC352S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—1-7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vct-f-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, I(.M) 

±50 

mA 

Storage temperature range 

Tstg 

- 65-±150 

“C 

Power 

dissipation 

MN74HC352 

Ta = -40~+60'C 

Pi) 

400 

mW 

Ta =+60—1-85’C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC352S 

Ta = - 40 ~-h 60 r 

Pi) 

275 

mW 

Ta = -}- 60 ~-f 85 “C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

V|.V(, 


0-Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

r 



2.0 

§ 

T 

o 

ns 

Input rise and fall time 

tr ,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25“C 

Ta=-40 

— I-85"C 

Unit 



Unit 1 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

Vm 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

VlL 

4.5 






0.9 


0.9 

V 



6.0 

j 



j 



1.2 


1.2 




2.0 


-20.0 

ma 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

Vif, 

-4.0 

mA 

3.86 



3.76 

i 




6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

ma 


0.0 

0.1 


0.1 1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

I| 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, lo^O 



8.0 

1 

80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC352/MN74HC352S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25r 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

txLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A, B-Y (L-H) 

tpLH 

2.0 

4.5 

6.0 



18 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

A, B-Y (H-L) 

tpHL 

2.0 

4.5 

6.0 



17 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

G--Y (L-H) 

t PLH 

2.0 

4.5 

6.0 



17 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

G-^Y (H->L) 

t PHL 

2.0 

4.5 

6.0 

1 

i 

17 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

C-^Y (L--H) 

t PLH 

2.0 

4.5 

6.0 



19 

175 

35 

30 

1 

220 

44 

37 

ns 

Propagation time 

C-^Y (H->L) 

tpHL 

2.0 

4.5 

6.0 



20 

175 

35 

30 


220 

44 

37 

ns 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 2. Switching Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC353/MN74HC353S 


MN74HC353/MN74HC353S 


Logic Diagram 

Output 

Control IG o- 

f ICOo 


Data 1 


Select 


Data 2 


IClo 


lC2o 



UC3o ^^ 
f Bo-t>oX{>- 

^2C0o ^ 


2C1^ 


2C2o 


12C3 0 


Output 
Control 2Go- 

Truth Table 



Input 

Output 

Select 

Data 

Output 
Contro 1 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Hi-Z 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


P-3 


Dual 4-Channel TRI-STATE Multiplexers (Inverted Output) 

■ Description 

MN74HC353/MH74HC353S contain dual 4-channeI tri-state mul¬ 
tiplexers (Inverted Output) in one chip, selecting one input from 
four channel data input. The output control input controls two sets 
of four lines respectively. When output control is “H”, output 
becomes high impedance regardless of bus line. When output 
control input is “L”, the output channel suited to the data input 
signal from select input A or B is selected, the data is inverted and 
transferred to the output. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 
logic family. 



16-pin plastic DIL package 


P-4 


16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


Output r- 

Control 

Select b[T 
1C3[T 

Data lC2lT-|i 

icojT 

Output 1 Ypr 
gnd[¥ 


a^sr, 

lUSelect A 
13] 2031 



Data 

Inputs 


Note; 

1. X; Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 
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High-Speed CMOS Logic MN74HC Series 


MN74HC353/MN74HC353S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

VuVo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, I(.\l) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC353 

Ta = -40—|-60t: 

Pi) 

400 

mW 

Ta=+60 —^-1-85‘C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC353S 

Ta=-40'-+60"C 

Pi) 

275 

mW 

Ta =+60- + 85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

V|.V„ 


0~Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 ' 

0-400 

ns 


■ DC Characteristics (GND=OV) 




!- 

Vcc 

(V) 

1 Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta-25t: 

Ta=—40 

~+85t 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 

V.H 

-20.0 

fik 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

/^A 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi. 

6.0 

or 

20.0 

ma 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 


6.0 

Vi-V cc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or Vii. 

Vo=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi—V cc or GND, Io=0 



8.0 


80.0 

ma 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC353/MN74HC353S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

i 

Unit 

Ta=25r 

Ta=-40~+85r 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tjLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

A,B-Y (L-H) 

tpLH 

! 

2.0 

4.5 

6.0 



18 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

A,B—Y (H—L) 

tpHL 

2.0 

4.5 

6.0 



1 

17 j 

150 

30 

26 


190 

38 

33 

ns 

Propagation tune 

C-Y (L-H) 

tpLH 

2.0 

4.5 

6.0 



19 

175 

35 

30 


220 

44 

37 

ns 

! 

Propagation time 

C-Y (H-L) 

tpHL 

2.0 

4.5 

6.0 


j 

18 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

RL=lkn 

. 

15 

125 

25 

21 

1 

155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

RL=lkn 


15 

125 

25 

21 

1 

155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

t PZH 

2.0 

4.5 

6.0 

RL=lkn 


11 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

_1 

t PZL 

2.0 

4.5 

6.0 

Ri =ikn 


19 

175 

35 

30 


220 

44 

37 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC353/MN74HC353S 


• Switching Time Measuring Circuit and Waveforms 
[1} txLH, txHL, tpLH, tpHL 

1 Measuring Circuit 2. Waveforms 




[3] tpLZ, tpzL 
1. Measuring Circuit 


2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC365/MN74HC365S 


MN74HC365/MN74HC365S 

Hex TRI-STATE Buffers 


■ Description 

MN74HC365/MN74HC365S are high-speed non-inverted buffers 
consisting of six tri-state outputs. Large current output makes 
possible high-speed operation for driving a large capacity bus line. 
The hex gate can be simultaneously controlled by two tri-state 
control inputs (G| and G 2 ) when output becomes enabled at 
LOW level. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided to protect the 
input/output from damage by static electricity. Same pin con¬ 
figuration and function as standard 54LS/74LS logic family. 


■ Truth Table 


Input 

Output 

G1 

02 

A 

Y 

H 

X 

X 

Hi-Z 

X 

H 

X 

Hi-Z 

c 

L 

H 

H 


L 

L 

L 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 


■ Logic Diagram 


P-3 



16-pin plastic DIL package 

P-4 



16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 



A2 

9 


A3 

9 


A4 

9 


A5 

9 


A6 

9 


Vi Vi Vi Vi Vi 


0 

Y2 


6 

Y3 


6 

Y4 


6 

Y5 


6 

Y6 
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High-Speed CMOS Logic MN74HC Series 


MN74HC365/MN74HC365S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—1-7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, IcM) 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 


Power 

dissipation 

MN74HC365 

Ta=-40~+60'C 

Pi) 

400 

mW 

Ta =+60~ + 85t: 

Decrease to 200mW at the rate of 8mW/®C 

MN74HC365S 

Ta=-40~+60t: 

Pi) 

275 

mW 

Ta=+60~-f85t 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

VuVo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40-4-85 

“C 



2.0 

O 

o 

o 

o 

ns 

Input rise and fall time 

tr > t{ 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 





Test Conditions 

Temperature 


Parameter 

Symbol 

Vcc 
^ (V) 

Vi 



Ta = 25°C 

o 

1 

II 

~±85r 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

/iA 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

VtL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

ma 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

ma 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC365/MN74HC365S 


■ AC Characteristics (GND^OV, Input transition time ^6ns, Cl=50pF) 


Parameter 



Test Conditions 

Temperature 

Unit 

Ta=25“C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 


m 


■ 

■ 


■ 

95 

19 

16 

ns 

Output fall time 


m 


■ 



■ 


ns 

Propagation time 

(L-H) 

tpLH 

2.0 

4.5 

6.0 


■ 

■ 

1 

■ 

95 

19 

16 

ns 

Propagation time 
(H-L) 

tpHL 



■ 

■ 

■ 

■ 



3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

Rl= ikn 


12 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

RL=ikn 


16 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

Rl= ikn 


11 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

tpZL 

2.0 

4.5 

6.0 

RL=lkfl 


13 

100 

20 

17 


125 

25 

21 

ns 


• Switching Time Measuring Circuit and Waveforms 

[l] tTLH, tjHL, tpLH, tpHL 

1. Measuring Circuit (tpLH.tpHL) 



2. Waveforms 


^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC365/MN74HC365S 


[2] tpHZ, tpZH 

1. Measuring Circuit 2. Waveforms 


^6ns ^6ns 



[3] tpLz/tpzL 
1 1. Measuring Circuit 



2. Waveforms 

See above [2] 2. for waveforms. 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC366/MN74HC366S 


MN74HC366/MN74HC366S 

Inverting Hex TRI-STATE Buffers 


■ Description 

MN74HC366/MN74HC366S are high-speed inverting buffers con¬ 
sisting of six tri-state outputs. Large current output makes possible 
high-speed operation for driving a large capacity bus line. 

Six gates can be simultaneously controlled by two tri-state control 
inputs (Gi and ^ 2 ) where output becomes enable at LOW. 
Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and family as standard 54LS/74LS logic 
family. 


■ Truth Table 


Input 

Output 

Gl 

G2 

A 

Y 

H 

X 

X 

Hi-Z 

X 

H 

X 

Hi-Z 

L 

L 

H 

L 

L 

L 

L 

H 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 


■ Logic Diagram 



Pin configuration (top view) 


G1 
\1 
^ 1 
\2 
^2 
A3 

GND 


E 

E- 

E- 

E 

E 

E 

E- 

E 




m 


HO 


m 


HO 




Vcc 

2^02 

23 

13] 

lU 

n]^, 

To] \4 


A1 


Y1 


A2 


Y2 


A3 


A4 


A5 


A6 Gl G2 



Y3 


Y4 


Y5 


Y6 


— 277 — 


Panasonic 







High-Speed CMOS Logic MN74HC Series 


MN74HC366/MN74HC366S 


M Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-|-7.0 

V 

Input/output voltage 

Vi.Vo 

-0.5~Vcc-f0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, I(.M) 

±70 

mA 

Storage temperature range 

Tstg 

-65—hl50 

“C 

Power 

dissipation 

MN74HC366 

Ta=-40~--|-60t: 

Pi> 

400 

mW 

Ta=-|-60~-t-85 t 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC366S 

Ta=-40~4 60t: 

Pi) 

275 

mW 

Ta=+60~+85 t 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc{V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,V o 


0-Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6,0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 


lo 


Ta=25t: 

1 

II 

~±85t 

Unit 




min. 

typ. 

max. 

min. 

max. 





jHIIII 

mil 

mm 


imi 


1.5 



Input HIGH voltage 

ViH 


■ 

■ 

m 


■ 


3.15 


V 










4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 



ma 

1.9 



1.9 





4.5 

ViH 

-20.0 

mA 

4.4 



4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 



5.9 


V 



4.5 

VlL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 




mil 


0.1 


0.1 




4.5 

ViH 

20.0 




0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 



■ 


0.1 


0.1 

V 



4.5 

ViL 

6.0 




0.32 


0.37 




6.0 


7.8 




0.32 


0.37 


Input current 

II 

6.0 




±0.1 


±1.0 

ma 

3-state output off state 
current 


m 

Vi = ViH or ViL 

Vo=Vcc or GND 

■ 

■ 

±0.5 


±5.0 

mA 

Quiescent supply current 


1^ 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

ma 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC366/MN74HC366S 


a AC Characteristics (GND=0V, input transition time Cl^SOpF) 


Parameter 



Test Conditions 

Temperature 

Unit 

Ta=25“C 

T«=-40~+85'C 

min. 



min. 

max. 

Output rise time 

txLH 

2.0 

4.5 

6.0 


■ 

■ 


■ 


ns 

Output fall time 

txHL 



■ 

6 


■ 

95 

19 

16 

ns 

Propagation time 

(L-H) 

tpLH 

2.0 

4.5 

6.0 



9 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(H-L) 

tpHL 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

Rl= Ikfi 


13 

100 1 
20 

17 


125 

25 

21 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

Rl= Ikfl 


18 

150 

30 

26 


190 

38 

33 

ns 

3-State propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

Rl= Ikfl 


11 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

tpZL 

2.0 

4.5 

6.0 

Rl= IkC 


13 

100 

20 

17 


125 

25 

21 

ns 


• Switching Time Measuring Circuit and Waveforms 

[l) txLH, txHL, tpLH, tpHL 

1. Measuring Circuit (tpLH.tpHL) 



2. Waveforms 


^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC367/MN74HC367S 


MN74HC367/MN74HC367S 

Hex TRI-STATE Buffers 


■ Description 

MN74HC367/MN74HC367S are high-speed non-inverted buffers 
consisting of six tri-state outputs. Large current output makes 
possible high-speed operation for driving a large bus line. Two 
inputs (Gi and G 2 ) are available where output becomes enable at 
LOW, and Gi controls four gates and G 2 controls two gates 
respectively. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided to protect the 
input/output from damage by static electricity. Same pin con¬ 
figuration and function as standard 54LS/74LS logic family. 


■ Truth Table 


Input 

Output 

G 

A 

Y 

H ! 

X 

Hi-Z 

L 

H 

H 

L 

L 

L 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedanee 


■ Logic Diagram 




A1 

9 


A2 

9 


A3 

9 


A4 

9 


^ ^ ^ ^ 


6 

Y1 


6 

Y2 


6 

Y3 


GI 

9 




6 

Y4 


A5 A6 G2 



— 281 — 


Panasonic 







High-Speed CMOS Logic MN74HC Series 


MN74HC367/MN74HC367S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,,V(, 

-0.5~Vcc:-f0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo ’ 

±35 

mA 

Supply current 

IcC, i 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC367 

Ta=-4o— i-eot: 

Pi, ! 

400 

mW 

Ta=+60~-t-85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC367S 

Ta = -40~-|-60''C 

Pi, 

1 

275 

mW 

Ta = -l-60- + 85“C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

o 

o 

o 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 1 
(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

I(, 


Ta=25"C 

Ta=-40~±85r 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

Vii. 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

/iA 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

/^A 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

//A 

5.9 

6.0 


5.9 


V 



4.5 

Vfc 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 



0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

/^A 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

fjik 


0.0 

0.1 


0.1 

V 



4.5 

V,c 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

V, = Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi==ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

MA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

ma 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC367/MN74HC367S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 






Temperature 


Parameter 

Symbol 

Vcc 

Test Conditions 

Ta=25t: 

Ta=-40~+85t 

Unit 



(V) 


min. 

typ. 

max. 

min. 

max. 







■1 


■Hill 



Output rise time 

txLH 



■ 



■ 


ns 






■i 


■1 







B 



■1 



Output fall time 

txHL 



■ 



■ 


ns 













2.0 




75 


95 


Propagation time 

tpLH 

4.5 



7 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Propagation time 
(H^L) 

tpHL 

4.5 



6 

15 


19 

ns 



6.0 




13 


16 




2.0 




100 


125 


3-state propagation time 

tpHZ 

4.5 

Rl= 1 kn 


12 

20 


25 

ns 



6.0 




17 


17 




2.0 




100 


125 


3-state propagation time 

tpLZ 

4.5 

Rl— 1 kn 


13 

20 


25 

ns 



6.0 




17 


17 




2.0 




75 


95 


3-state propagation time 

tpZH 

4.5 

Rl= ikn 


9 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


3-state propagation time 

tpZL 

4.5 

Rl= ikn 


10 

15 


19 

ns 



6.0 




13 


16 



• Switching Time Measuring Circuit and Waveforms 

[ 1 ] tTLH, txHL, tpLH, tpHL 

1. Measuring Circuit 2. Waveforms 



^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC367/MN74HC367S 


[2] tPHZ, tpzH 

1. Measuring Circuit 2. Waveforms 


^6ns ^6ns 




2. Waveforms 

See above [2] 2. for waveforms. 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC368/MN74HC368S 


MN74HC368/MN74HC368S 

Inverting Hex TRI-STATE Buffers 


■ Description 

MN74HC368/MN74HC368S are high-speed inverting buffers con¬ 
sisting of six tri-state outputs. Large current output makes possible 
high-speed operating for driving a large capacitance bus line. Two 
inputs (Gi and G 2 ) are available where output becomes enable at 
LOW, and Gj controls four gates and G 2 controls two gates 
respectively. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS/74LS logic 
family. 


■ Truth Table 


Input 

Output 

G 

A 

Y 

H 

X 

Hi-Z 

L 

H 

L 

L 

L 

H 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 


■ Logic Diagram 
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High-Speed CMOS Logic MN74HC Series 


MN74HC368/MN74HC368S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—f7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, I(.M) 

±70 

mA 

Storage temperature range 

Tstg 

-65~ + 150 

°C 

! 

Power 

dissipation 

MN74HC368 

Ta=-40---l-60"C 

Pi) 

400 

mW 

Ta =+60~ + 85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC368S 

Ta=-40~ feot: 

Pi) 

275 

mW 

Ta=+60~-l-85‘'C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


o 

1 

< 

V 

Operating temperature range 

Ta 


-40~±85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr , tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 


Temperatu 

re 



Parameter 

Symbol 

Vi 

lo 


Ta = 25r 

Ta=-40 

i~±85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

Vi, 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

fxA 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

fik 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

fiA 

5.9 

6.0 


5.9 


V 



4.5 

Vi, 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi. 

6.0 

or 

20.0 

fiA 


0.0 

0.1 


0.1 

V 



4.5 

v„. 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

Il 

6.0 

V, = Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

V,-Vcc or GND, I()=0 



8.0 


80.0 

mA 


Panasonic 
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High-Speed CMOS Logic MN74HC Series _ mn 74 hc 368 /mn 74 hc 368 s 

■ AC Characteristics (GND=0V, Input transition time ^6ns, Ct^SOpF) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC373/MN74HC373S 


MN74HC373/MN74HC373S 

Octal TRI-STATE D-Type Latches 

■ Description 

MN74HC373/MN74HC373S contain octal tri-state D-type latches. 

High output driving capacity and tri-state outputs are suited for the 
use of a common bus line in the bus utilized system. When output 
disable input is “L” and latch enable input is “H”, the output 
outputs the data input. When latch enable is “L”, data input is 
maintained as is until when latch enable input becomes “H” again. 

Output disable input is “H”, all inputs become high impedance 
state, regardless of other inputs and data-hold circuit. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in V(c and 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as standard 54LS/74LS logic 
family. 



■ Truth Table 


Output Control 

Enable G 

D 

Output 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Hi-Z 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z; High impedance 

3. Oo^ O level prior to determination of input condition shown in 

table 


■ Logic Diagram 

DO D1 D2 D3 D4 



(EG) 


Output 

Control 

(OC) 



QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC373/MN74HC373S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-|-7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vec + 0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

+ 35 

mA 

Supply current 

Ic(., I(.\l) 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC373 

Ta = -40~+60”C 

Pi) 

400 

mW 

Ta =+60~ + 85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC373S 

Ta = -40~+60''C 

Pi) 

275 

mW 

Ta =+60—hast: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,V o 


0-Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tr ±f 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

'Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta = 25'’C 

Ta=-4(] 

i~±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

/^A 

l.d 

2.0 


1.9 





4.5 

Vm 

-20.0 

/^A 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

fxk 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

- 6.0 

mA 

3.86 



3.76 





6.0 


- 7.8 

mA 

5.36 



5.26 





2.0 


20.0 



0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

ma 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

ma 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

V, = Vcc or GND, Io=0 



8.0 


80.0 

mA 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC373/MN74HC373S 


■ AC Characteristics (GIMD=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

txLH 

2.0 

4.5 

6.0 



7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

D-Q (L-H) 

t FM H 

2.0 

4.5 

6.0 



15 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

D-Q (H-L) 

t FHL 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

Enable G-»Q(L-*H) 

t PI H 

2.0 

4.5 

6.0 



19 

175 

35 

30 


220 

44 

37 

ns 

Propagation time 

Enable G-Q(H-L) 

t PHL 

2.0 

4.5 

6.0 



15 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(H-Z) 

t PH/ 

2.0 

4.5 

6.0 

Rl= ikn 


17 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(L-Z) 

t PI / 

2.0 

4.5 

6.0 

RL=lkn 


18 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(Z-H) 

t P/H 

2.0 

4.5 

6.0 

RL=ikn 


14 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-L) 

t FVL 

2.0 

4.5 

6.0 

Rl= Ikn 


15 

125 

25 

21 


155 * 
31 

26 

ns 

Minimum Set-up time 

tsu 

2.0 

4.5 

6.0 



2 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



— 

0 

0 

0 


0 

0 

0 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC373/MN74HC373S 


• Switching Time Measuring Circuit and Waveforms 

[l] tTLH, tTHL, tpLH/tpHL( D-^Q) 

1. Measuring Circuit 
Vcc 



[2] tpLH/tpHL( ENG—►Q), tsu, th 
1. Measuring Circuit 



[3] tpHZ, tpZH 

1. Measuring Circuit 


2. Waveforms 



2. Waveforms 

^6ns ^6ns 



Vcc 



[4] tpLZ, tpZL 
1. Measuring Circuit 


Vcc 



Output Q 


^6ns ^6ns 



Vcc 

GND 

«Vcc 

VoL 

VOH 


«GND 


2. Waveforms 


See above [3] 2, for waveforms. 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC374/MN74HC374S 


MN74HC374/MN74HC374S 

Octal TRI-STATE D-Type Flip-Flops 


■ Description 

MN74HC374/MN74HC374S contain eight high speed D-type 
flip-flops with tri-state outputs. 

High output driving capability and tri-state outputs are suited for 
the use of a common bus line m the bus utilized system. 

D input data satisfying set-up time is transferred to the output on 
the positive-going edge of clock input. When output disable input 
is HIGH, all outputs become high impedance state regardless of 
other input data and the data-hold circuit. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS/74LS logic 
family. 


■ Truth Table 


Input 

Output 

Output Control 

CLK 

D 

Q 

L 

y' 

H 

H 

L 

y 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Hi-Z 


Note: 

1. -y~ : Data input is transferred to output on the positive-going 

edge from LOW to HIGH 

2. X: Either HIGH or LOW; it doesn’t matter 

3. Q(): O level prior to determination of input condition shown m 

table 

4. Hi-Z High impedance 




■ Logic Diagram (1 gate) 


DO D1 D2 D3 D4 D5 D6 D7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC374/MN74HC374S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-h7.0 

V 

Input/output voltage 

Vi,V() 

-0.5~Vcc-f-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, I(AI) 

±70 

mA 

Storage temperature range 

Tstg 

-65~ + 150 

r 

Power 

dissipation 

MN74HC374 

Ta=-40~+60t: 

Pi) 

400 

mW 

Ta=+60—h85 C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC374S 

Ta=-40~-f60°C 

Pi) 

275 

mW 

Ta=-f60—1-85 “C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Item 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta = 25°C 

Ta=-40 

~±85r 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

VlL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

Vn. 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

Vm 

20.0 

ma 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi. 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

V.L 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

Il 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or Vii, 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

V, = Vcc or GND, Io=0 



8.0 


80.0 

mA 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC374/MN74HC374S 


■ AC Characteristics {GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25“C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

txLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

CLK-Q (L-H) 

tpLH 

2.0 

4.5 

6.0 



18 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLK-Q (H-L) 

tpHL 

2.0 

4.5 

6.0 



19 

150 

30 

26 


190 

38 

33 

ns 

3-State propagation time 

(H-Z) 

t PHZ 

2.0 

4.5 

6.0 

Rl= ikn 


18 

1 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

RL=ikn 


18 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

RL=ikn 


13 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

t PZL 

2.0 

4.5 

6.0 

Rl= ikn 


15 

125 

25 

21 


155 

31 

26 

ns 

Minimum pulse width 

tsu 

2.0 

4.5 

6.0 



2 

75 

15 

13 


95 

19 

16 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



— 

0 

0 

0 


0 

0 

0 

ns 

Maximum clock frequency 

^max 

2.0 

4.5 

6.0 

i 

6 

30 

35 

64 


4 

24 

28 


MHz 
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High-Speed CMOS Logic MN74HC Series 


MN74HC374/MN74HC374S 


• Switching Time Measuring Circuit and Waveforms 

[1] tlLH, txHL, tpLH/tPHL(D-^ Q) 

1. Measuring Circuit 


Vcc 



[2] tpLH/tPHL(ENG-Q) 
1. Measuring Circuit 



[3] tpHZ, tpzH 
1. Measuring Circuit 


Vcc 



[4] tpLZ, tpZL 
1. Measuring Circuit 
Vcc 



2. Waveforms 



2. Waveforms 



2. Waveforms ( tpHZ, tpzH, tpLz, tpzij 



Vcc 

GND 

—Vcc 

VoL 

VOH 


«GND 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC375/MN74HC375S 


MN74HC375/MN74HC375S 


4-Bit Bistable Latches 


■ Description 

MN74HC375/MH74HC375S are bistable latches with four bit Q, 
O output. These are suited for temporary binary data memory 
circuits between the data processing unit and the I/O, or between 
display units. Data at data input (D) are transferred to output O 
when enable pin (G) is “H”; output O follows the data input state 
so long as the enable is “H”. When enable becomes “L”, output O 
IS maintained as is until when the enable becomes “H”. Output O 
indicates the data input state when the enable changes from “H” to 
“L”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL lO-inputs can 
be directly driven. Resistors and diodes are provided in Vcc’ and 
GND to protect the input/output from damage by static electricity. 
Same pm configuration and function as the standard 54LS/74LS 
logic family. 


Truth Table 


I nput 

D 

G 

L 

H 

H 

H 

X 

L 


Either HIGH or LOW; it doesn’t matter 

Q level prior to determination of input condition shown m 

table 

O level prior to determination of input condition shown in 
table 



16-pin Panaflat package (SO-16D) 


Logic Diagram 




to other latch 
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High-Speed CMOS Logic MN74HC Series 


MN74HC375/MN74HC375S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-h7.0 

V 

Input/output voltage 

VuVo 

-0.5~Vcc-f0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, I(.\J) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC375 

Ta=-40—|-60t: 

Pi) 

400 

mW 

Ta=+60~-l-85r 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC375S 

Ta=-40— h60r 

Pi) 

275 

mW 

Ta=-f60~-P85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi,Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

t 



2.0 

0-1000 

ns 

Input rise and fall time 

tr.tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta = 25°C 

Ta=-40 

-'±85r 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

Vii, 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

mA 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

V,i. 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

ma 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi. 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

Il 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi = Vcc or GND, Io=0 



8.0 


80.0 

ma 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC375/MN74HC375S 


■ AC Characteristics {GND=0V, Input transition time ^Sns, Ci.=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta=-40~-h85t 

: i 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tjLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tjHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

D-Q (L-H) 

. 

t PLH 

2.0 

4.5 

6.0 



10 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D-Q (H-L) 

tpHL 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D—Q (L-H) 

tpLH 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D-Q (H-L) 

t PHL 

2.0 

4.5 

6.0 



9 j 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

G--Q (L-H) 

t PLH 

2.0 

4.5 

6.0 



12 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-*Q (H--L) 

tpHL 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-Q (L-H) 

tpLH 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

G-Q (H--L) 

tpHL 

2.0 

4.5 

6.0 



10 

125 

25 

21 


155 

31 

26 

ns 

Minimum Set-up time 

^SU 

2.0 

4.5 

6.0 



2 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



— 

0 

0 

0 


0 

0 

0 

ns 

Minimum pulse width 

t w 

1 2.0 
4.5 

6.0 



1 

125 

25 

21 


155 

31 

2^ 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC375/MN74HC375S 


• Switching Time Measuring Circuit and Waveforms 


[1) tTLH, tTHL, tPLH/tPHL(D-^Q, Q) 
1. Measuring Circuit 


Vcc 



2. Waveforms 

^6ns ^6ns 



[2] tPLH/tPHL(G^Q, Q), t w, tsu, th 
1. Measuring Circuit 2. Waveforms 



^6ns ^6ns 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC377/MN74HC377S 


MN74HC377/MN74HC377S 

Octal D-Type Flip-Flop with Enable Data 


■ Description 

MN74HC377/377S contain eight high-speed D-type flip-flops with 
enable data. 

D input data satisfying set-up time is transferred to the output O 
on the rising edge of clock input, when enable data input CE is 
“L”. Input/output transfer characteristics have been improved by 
applying a buffer to the gate output, and fluctuation of transfer 
time due to increased load capacitance is limited to the minimum. 
LS TTL lO-inputs can be directly driven. 

Resistors and diodes are provided in Vcc ^nd GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 



■ Truth Table 


Operating Mode 

Input 

Output 


CE 


Qn 

CLK 

Dn 

Load “1” 

V" 

L 

H 

H 

Load “0” 


L 

L 

L 

Hold (Do nothing) 

_jr 

H 

X 

No Change 

H 

H 

X 

No Change 


Note: 

: Data input is transferred to output on the positive-going edge 
from LOW to HIGH. 

2. X: Either HIGH or LOW; it doesn’t matter. 

■ Logic Diagram 


Pin Configuration (top view) 


mi 
QOE 
DOE 
D1 S 
Q1 E 
Q2 E 
D2 CZ 
D3 E 
Q4 E 
GNDE 


-H> 

3^ 


ih 








201 Vcc 
I21Q7 
IH1D7 

rziD6 

IS1Q6 

EIQS 

BIDS 

I21D4 

I21Q4 

HCLK 


CE CLK DO D1 D2 D3 D4 D5 D6 D7 



QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC377/MN74HC377S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

o 

> 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc. Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC377 

Ta=-40~+60X 

Pd 

400 

mW 

Ta=+60~+85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC377S 

Ta=-40~+60°C 

Pd 

275 

mW 

Ta=+60~+85"C 

Decrease to 200mW at the rate of 3.8mW/°C 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


L4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

°c 



Vcc=2.0V 

0-1000 

ns 

Input rise and fall time 

tr, tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature ] 


Parameter 

Symbol 

Vi 

lo 


Ta=25°C 

II 

1 

o 

-±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 


V 

Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 


V 











0.3 

V 

Input LOW voltage 

ViL 









0.9 

V 











1.2 

V 



2.0 


-20.0 

fiA 

1.9 

2.0 




V 



4.5 

ViH 

-20.0 

fxA 

4.4 

4.5 




V 

Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

{xA 

5.9 

6.0 




V 



4.5 

ViL 

-4.0 

mA 

3.86 





V 



6.0 


-5.2 

mA 

5.36 





V 





20.0 

fxA 


0.0 



0.1 

V 




ViH 

20.0 

fiA 


0.0 



0.1 

V 

Output LOW voltage 



or 

20.0 

fxA 


0.0 



0.1 

V 




ViL 

4.0 

mA 





0.37 

V 




_I 

5.2 

mA 





0.37 

V 

Input current 

II 

6.0 

1 Vi=Vcc or GND 





±0.1 

/xA 

Quiescent supply current 

Icc 

6.0 

II 

> 

or GND 

, Io=0 



1 8.0 


80.0 

fxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC377/MN74HC377S 


M AC Characteristics (GND=0V, Input transistion tiem ^6ns, Cl=50pF) 






Temperature 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Ta=25°C 

Ta=-40 

~+85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 




75 


95 


Output nse time 

t'l'LH 

4.5 




15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

t'PHL 

4.5 




15 


19 

ns 



6.0 




13 


16 


Propagation time 


2.0 




150 


190 


CLK-^D 

tpLH 

4.5 




30 


38 

ns 

(L-^H) 


6.0 




26 


33 


Propagation time 


2.0 




150 


190 


CLK-^D 

tpHL 

4.5 




30 


38 

ns 

(H^L) 


6.0 




26 


33 


Minimum 


2.0 




100 


125 


Set-up time 

tsu 

4.5 




20 


25 

ns 

D 


6.0 




17 


21 


Minimum 


2.0 




100 


125 


Set-up time 

Cu 

4.5 




20 


25 

ns 

CE 


6.0 




17 


21 




2.0 




0 


0 


Minimum Hold time 

D 

th 

4.5 




0 


0 

ns 



6.0 




0 


0 




2.0 




0 


0 


Minimum Hold time 

CE 

th 

4.5 




0 


0 

ns 



6.0 




0 


0 




2.0 




100 


125 


Minimum pulse width 
CLK 

tw 

4.5 




20 


25 

ns 



6.0 




17 


21 




2.0 


6 



4 



Maximum clock 
frequency 

fmax 

4.5 


30 



24 


MHz 

_1 


6.0 


35 

_1 

_1 


28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC377/MN74HC377S 







High-Speed CMOS Logic MN74HC Series 


MN74Ha377/MN74HCT377S 


MN74HCT377/MN74HCT377S 

Octal D-Type Flip-Flop with Enable Data (TTL Input) 


■ Description 

MN74HCT377/MN74HCT377S contain eight high-speed D-type 
flip-flops with enable data. D input data satisfying set-up time is 
transferred to the output Q on the positive-going edge of clock 
input, when enable data input CE is “L”. 

All inputs are compatible with TTL logic level: 0.8V or less is logic 
“0” and 2V or more is logic “1”. Input/output transfer characteris¬ 
tics have been improved by applying a buffer to the gate output, 
and fluctuation of transfer time due to increased load capacitance 
is limited to the minimum. LS TTL 10-inputs can be directly 
driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 



■ Truth Table 


Operating Mode 


Input 


Output 

CLK 

CE 

Dn 

Qn 

Load “1” 

V" 

L 

H 

H 

Load “0” 


L 

L 

L 

Hold (Do nothing) 


H 

X 

No Change 

H 

H 

X 

No Change 


Note: 

1. _/~\ Data input is transferred to output on the positive-going edge 

from LOW to HIGH. 

2. X: Either HIGH or LOW; it doesn’t matter. 

Logic Diagram 



CE CLK 


DO 


D1 


D2 


D3 


D4 


D5 


D6 


D7 



QO 


Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 
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High-Speed CMOS Logic MN74HC Series 


MN74Ha377/MN74HCT377S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

lcc> Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~+150 

X 


MN74HCT377 

Ta=-40~+60X 

Pd 

400 

mW 

Power 

Ta=+60~+85X 

Decrease to 200mW at the rate of 8mW/°C 

dissipation 

MN74HCT377S 

Ta=-40~+60X 

Pd 

275 

mW 


Ta=+60~+85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


4.5-5.5 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40-+85 

°C 

Input rise and fall time 

tn tf 

Vcc=4.5V 

0-500 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 1 


Ta=25X 1 

Ta=-40 

-+85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




4.5 


IIIIIH 








Input HIGH voltage 

ViH 

1 

5.5 


■ 


2.0 



2.0 


V 



4.5 



miiii 

mill 



mm 



Input LOW voltage 

ViL 

1 

5.5 


■ 

■ 

■ 

■ 

0.8 

■ 


V 



4.5 

ViH 

-20.0 

/jlA 

4.4 

4.5 


4.4 


V 

Output HIGH voltage 

VoH 


or 











4.5 

ViL 

-4.0 

mA 

3.86 



3.76 


V 










mH 


V 

Output LOW voltage 

VoL 

















Hm 


im^ 

lllllll 


V 

Input current 

II 





mi^ 


m 

fxA 

Quiescent supply current 

Icc 






imoi 


mm 

jxA 
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High-Speed CMOS Logic MN74HC Series 


MN74Ha377/MN74Ha377S 


M AC Characteristics (GND=0V, Input transistion tiem ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

II 

1 

O 

~-t-85X 

Unit 




min. 

typ. 

max. 

min. 

max. 


Output rise time 

tTLH 

4.5 




15 


19 

ns 

Output fall time 

txHL 

4.5 




15 


19 

ns 

Propagation time 

CLK-^D 

(L-.H) 

tpLH 

4.5 




30 


38 

ns 

Propagation time 

CLK-^D 

(H-^L) 

tpHL 

4.5 




30 


38 

ns 

Minimum 

Set-up time 

D 

^su 

4.5 




20 


25 

ns 

Minimum 

Set-up time 

CE 

1-su 

4.5 




20 


25 

ns 

Minimum Hold time 

D 

th 

4.5 




0 


0 

ns 

Minimum Hold time 

CE 

th 

4.5 




0 


0 

ns 

Minimum pulse width 
CLK 

tw 

4.5 




20 


25 

ns 

Maximum clock 
frequency 

fmax 

4.5 


30 



24 


MHz 
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High-Speed CMOS Logic MN74HC Series 


MN74HC386/MN74HC386S 


MN74HC386/MN74HC386S 

Quad 2-Input Exclusive OR Gates 


■ Description 

MN74HC386/MN74HC386S contain quad 2-input exclusive OR 
gates. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directry driven. Resistors and diodes are provided in V^c and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Logic Diagram (1 gate) 


Ao- 

Bo- 


- 1>0 -OY 




■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-f-7.0 

V 

Input/output voltage 

V,.Vo 

-0.5~Vcc + 0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ir.\i) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC386 

Ta=-40~-|-60'C 

Pi) 

400 

mW 

Ta = -h60~-f-85 t 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC386S 

Ta = -40~-h60'C 

Pi) 

275 

mVV 

Ta^-heo^+sst: 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC386/MN74HC386S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

VuVo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

r 



2.0 

o 

o 

o 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta = 25“C 

o 

1 

II 

~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

ma 

1.9 

2.0 


1.9 





4.5 

VlH 

-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

ma 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

ma 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

I. 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



2.0 


20.0 

ma 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 






Temperature 

!- 

Parameter 


Test Conditions 

Ta=25r 

Ta=—40 

~±85t 

Unit 












2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation time 
(L-H) 

tPLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



25 

75 


95 


Propagation time 
(H-L) 

tpHL 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 
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High-Speed CMOS Logic MN74HC Series 

MN74HC390/MN74HC390S 

Dual 4-Bit Decade Counters 


MN74HC390/MN74HC390S 


■ Description 

MN74HC390/MN74HC390S are independent ripple-carry coun¬ 
ters consisting of two decade counters. 

The decade counter consists of divide-by-two and divide-by-five 
counters. Divide-by-two and divide-by-five counters can have a 
maximum of divide-by-lOO counters by using two decade counters 
or combinations. 

This counter provides increments on the negative-going edge of 
clock input, and each has independent clear input. When the clear 
input is HIGH, all of the four outputs of each counter become 
LOW. The clear input decreases the count number and functions 
to make this counter a Modulo-N counter. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc ^nd 
GND for protection of the input/output against damage by static 
electricity. Same pin configuration and function as the standard 
54LS/74LS logic family. 


Pin Configuration (top view) 

A1 
CLRl 
QaI 
B1 
QbI 
Qcl 
QdI 
GND 




■ Logic Diagram 






High-Speed CMOS Logic MN74HC Series 


MN74HC390/MN74HC390S 


■ Truth Table 


A or B 

CLR 

Output 

X 

H 

- Note: 

^ 1. X: Either HIGH or LOW: it doesn’t matter 


L 

Count 2.“\j A(B) from “H” to “L” 


^ Output Qa to be connected to input B 


^ Output Od to be connected to input A 


Count 

1 Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


Count 

1 Output 

Qa 

Qd 

Qc 

Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

. H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h7.0 

V 

Input/output voltage 

Vi.Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ic.M) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC390 

Ta = -40~+60'C 

Pi) 

400 

mW 

Ta=+60^—|-85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC390S 

Ta=-40~+60t: 

Pi) 

275 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


o 

1 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40—1-85 

c 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 

i 

_1 


6.0 

0-400 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC390/MN74HC390S 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25°C 

Ta=-40 

-±85^ 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

Vii 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

mA 

1.9 

2.0 


1.9 





4.5 

Vm 

-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

v„. 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

ma 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

fxA 

Quiescent supply current 

Icc 

6.0 

V, = Vcc or GND, Io=0 



8.0 


80.0 

ma 


■ AC Characteristics {GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

' 

Unit 

Ta=25“C 1 

Ta=—40 

i~±85t 

min. 

typ. 

max. 

min. 

max. 



2.0 




75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

txHL 

4.5 



6 

15 


19 

ns 



6.0 




13 


16 




2.0 




150 


190 


Propagation time 

tpLH 

4.5 



17 

30 


38 

ns 

A-Qa (L-H) 


6.0 




26 


33 




2.0 




125 


155 


Propagation time 

t phl 

4.5 



15 

25 


31 

ns 

A-Qa (H-L) 












6.0 




21 


26 




2.0 



1 

325 


406 


Propagation time 











t PI w 

4.5 



38 

65 


81 

ns 

A-Qc (L-H) 

LPLH 











6.0 




55 


69 




2.0 




325 


406 


Propagation time 

t PHL 

4.5 



38 

65 


81 

ns 

A-Qc (H-L) 


6.0 




55 


69 
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High-Speed CMOS Logic MN74HC Series 


MN74HC390/MN74HC390S 


■ AC Characteristics (Cont'd) 


Parameter 




Temperature 

Unit 

Ta=25r 

Ta=-40~+85t 




min. 

max. 

Propagation time 

B-Qb (L-H) 

tpLH 

2.0 

4.5 

6.0 



22 

175 

35 

30 


220 

44 

37 

ns 

Propagation time 

B-^Qb (H-*L) 

tpHL 

2.0 

4.5 

6.0 



18 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

B-Qc (L-H) 

tpLH 

2.0 

4.5 

6.0 



24 

200 

40 

34 


250 

50 

43 

ns 

Propagation time 

B-Qc (H->L) 

tpHL 

2.0 

4.5 

6.0 



24 

200 

40 

34 


250 

50 

43 

ns 

Propagation time 

B-Qd (L-H) 

t PLH 

2.0 

4.5 

6.0 



20 

, 175 

35 

30 


220 

44 

37 

ns 

Propagation time 

B-Qd (H-L) 

tpHL 

2.0 

4.5 

6.0 



17 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLR-Q (H-^L) 

tpHL 

2.0 

4.5 

6.0 



20 

175 

35 

30 


220 

44 

37 

ns 

Minimum pulse width 
CLK(A),CLK(B),CLR 

t w 

2.0 

4.5 

6.0 



5 

125 

25 

21 


155 

31 

26 

ns 

Minimum recovery time 

trem 

2.0 

4.5 

6.0 



3 

75 

15 ' 
13 


95 

19 

16 

ns 

Maximum clock frequency 
A, B 

^max 

2.0 

4.5 

6.0 


6 

30 

35 

81 


4 

24 

28 


MHz 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 2. Waveforms 

Vcc 
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High-Speed CMOS Logic MN74HC Series 

MN74HC393/MN74HC393S 

Dual 4-Bit Binary Counters 


MN74HC393/MN74HC393S 


■ Description 

MN74HC393/MN74HC393S are independent ripple-carry coun¬ 
ters consisting of two independent 4-bit ripple-carry binary 
counters which can be subsidiarily connected to one divide-by-256 
counter. 

This counter provides increments on the negative-going edge of 
clock input, and each has independent clear input. When the clear 
input is HIGH, all of the four outputs of each counter become 
LOW. The clear input decrease the count number and functions to 
make this counter a Modulo-N counter. Adoption of a silicon gate 
CMOS process has realized a low power dissipation, high noise 
margin equivalent to a standard CMOS and operation speed of LS 
TTL. LS TTL 10-inputs can be directly driven. Resistors and 
diodes are provided in Vcc and GND for protection of the 
input/output against damage by static electricity. Same pin 
configuration and function as standard 54LS/74LS logic family, 
family. 






— 315 — 


Panasonic 







High-Speed CMOS Logic MN74HC Series 


MN74HC393/MN74HC393S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-h7.0 

V 

Input/output voltage 

V,, V(, 

-0.5~V(x+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 


±25 

mA 

Supply current 

I((, I(.M) 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC393 

Ta = -40~+60“C 

Pi) 

400 

mW 

Ta=+60~+85’C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC393S 

Ta=-40~+60°C 

Pi) 

275 

mW 

Ta =+60—h85“C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr T tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

V, 

! 

lo 


Ta = 25°C 

Ta=-40 

~±85t 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 

V.H 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

Von 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vtt or GND, Io=0 



8.0 


80.0 

MA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC393/MN74HC393S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Condition 

Temperature 

Unit 

Ta=25°C 

1 

C5 

|~ + 85t 

min. 

typ. 

max. 

min. 

max. 



2.0 



20 

75 


95 


Output rise time 

tjLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



15 

75 


95 


Output fall time 

t-THL 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



27 

100 


120 


Propagation time 


4.5 



12 

20 


24 

ns 

A-^Oa (L-*hj 












6.0 



9 

17 


20 




2.0 



24 

100 


120 


Propagation time 











t PHL 

4.5 



10 

20 


24 

ns 

A-Qa (H-L) 












6.0 



9 

17 


20 




2.0 



53 

175 


220 


Propagation time 











t PLH 

4.5 



22 

35 


44 

ns 

A-Qd (L-H) 












6.0 



15 

30 


37 




2.0 



53 

175 


220 


Propagation time 











t PHL 

4.5 



22 

35 


44 

ns 

A--Qd (H--L) 












6.0 



15 

30 


37 




2.0 



33 

150 


190 


Propagation time 











t PHL 

4.5 



17 

30 


38 

ns 

CLR-Q (H-*L) 












6.0 



14 

26 


33 




2.0 



16 

75 


95 


Minimum pulse width 

tw 

4.5 



18 

15 


19 

ns 

CLK, CLR 












6.0 



7 

13 


16 




2.0 



10 

, 75 


95 


Minimum Set-up time 

trem 

4.5 



4 

15 


19 

ns 



6.0 



3 

13 


16 




2.0 


6 

38 


5 



Maximum clock frequency 

f max 

4.5 


30 

68 


24 


MHz 



6.0 


35 

98 


28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC393/MN74HC393S 


• Switching Time Measunng Circuit and Waveforms 
1. Measuring Circuit (tpLH.tpHL) 


2. Waveforms 



Truth Table 


1. X: Either HIGH or LOW; it doesn t matter 

2. ”\_ : count on the negative-going edge from HIGH to LOW of 



Panasonic 


— 318 — 















High-Speed CMOS Logic MN74HC Series 


MN74HC533/MN74HC533S 


MN74HC533/MN74HC533S 

Octal TRI-STATE D-Type Latches with Inverting Outputs 


■ Description 

MN74HC533/MN74HC533S contain eight high-speed D-type 
latches with inverting tri-state outputs. High output driving 
capability and tri-state outputs are suitable for the use of a 
common bus line in a bus utilized system. 

When output disable input is LOW and latch enable input is 
HIGH, the output outputs the inverting data input state. 
When latch enable is LOW, the data input data is held in the 
output until when latch enable input becomes HIGH. 

When output disable input is HIGH, all outputs become high 
impedance state regardless of the state of other inputs and data 
hold circuits. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in ^nd 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS/74LS logic 
family. 



■ Truth Table 


Output Control 

Enable G 

D 

Output 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Hi-Z 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 

3. Qo^ Q level prior to determination of input condition shown in 

tabel 


■ Logic Diagram 



DO D1 D2 D3 D4 D5 D6 D7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC533/MN74HC533S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-P7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc-h0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, I(Al) 

±70 

mA 

Storage temperature range 

Tstg 

-65—hl50 

°C 

Power 

dissipation 

MN74HC533 

Ta = -40—(-60t: 

Pi) 

400 

mW 

Ta =+60—h85“C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC533S 

Ta = -40—h60°C 

Pi) 

275 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—h85 




2.0 

o 

o 

o 

7 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GIMD=OV) 




Vcc 

(V) 

Test Conditions 

t Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25'C 

Ta=-40 

-±85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

//A 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

//A 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 


5.9 

6.0 


5.9 


V 



4.5 

VlL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

mA 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi=ViHor ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC533/MN74HC533S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25‘C 

Ta=-4C~+85t 

min. 

typ. 



max. 

Output rise time 

tjLH 

2.0 

4.5 

6.0 


■ 

■ 


■ 

95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 


■ 

■ 


■ 

95 

19 

16 

ns 

Propagation time 

D-Q (L-H) 

t PLH 

2.0 

4.5 

6.0 



13 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D-Q (H-L) 

tpHL 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

Enable G-*Q(L-^H) 

t PLH 

2.0 

4.5 

6.0 



14 

125 

25 

21 


155 

31 

26 

ns 

. 

Propagation time 

Enable G--Q(H-L) 

tpHL 

2.0 

4.5 

6.0 



15 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(H-Z) 

t PHZ 

2.0 
4.5 ^ 
6.0 

RL=lkfi 


14 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

t PLZ 

2.0 

4.5 

6.0 

Ri.= ikn 


10 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

t PZH 

2.0 

1 

4.5 

6.0 

RL=ikn 


10 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

t PZL 

2.0 

4.5 

6.0 

Rl= ikn 


12 

100 

20 

17 


125 

25 

21 

ns 

Minimum Set-up time 

tsu 

2.0 

4.5 

6.0 

1 

! 


6 

75 

15 

13 


95 

19 

16 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



— 

0 

0 

0 


0 

0 

0 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC533/MN74HC533S 


• Switching Time Measuring Circuit and Waveforms 
Cl] tlLH, txHL, tpLH/tpHL( D—►Q) 

1. Measuring Circuit 2. Waveforms 


Vcc 



1. Measuring Circuit 



C3] tpHZ, tpzH 
1. Measuring Circuit 



1. Measuring Circuit 
Vcc 



^6ns ^6ns 



2. Waveforms 


^6ns ^6ns 



2. Waveforms 



2. Waveforms 

See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC534/MN74HC534S 


MN74HC534/MN74HC534S 

Octal TRI-STATE D-Type Flip-Flops with Inverting Outputs 


■ Description 

MN74HC534/MN74HC534S contain eight high-speed D-type flip- 
flops with inverting tri-state outputs. High output driving capabil¬ 
ity and tri-state outputs are suitable for the use of a common bus 
line in a bus utilized system. D input data satisfying set-up time is 
inverted and transferred to the output on the positive going edge 
of clock input. 

When output disable input is HIGH, all outputs become high 
impedance state regardless of the state of other inputs and data 
hold circuits. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in V^c and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS/74LS logic 
family. 


■ Truth Table 


Input 

Output 

Output Control 

CLK 

D 

Q 

L 


H 

L 

L 


L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Hi-Z 


Note: 

1. _y~: Data input is transferred to output on the negative-going 

edge from LOW to HIGH of the clock 

2. X: Either HIGH or LOW; it doesn’t matter 

3. Qq: O level prior to determination of input condition shown in 

table 

4. Hi-Z: High impedance 




Logic Diagram 


DO 


D1 D2 


D3 


D4 


D5 D6 


D7 



QO 


Q1 


Q2 Q3 


Q4 


Q5 Q6 


Q7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC534/MN74HC534S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V, ,V(, 

-0.5~Vcc +0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~ + 150 

“C 

Power 

dissipation 

MN74HC534 

Ta = -40-+60t: 

Pi) 

400 

mW 

Ta =+60—t-SSt: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC534S 

Ta==-40—l-60t: 

Pi) 

275 

mW 

Ta=+60—l-SSt 

Decrease to 200mW at the rate of 3.8mW/®C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vc(, 


o 

1 

V 

Input/output voltage 

Vi,V() 


0~Vc:c 

V 

Operating temperature range 

Ta 


-40~+85 




2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25°C 

Ta=-40 

'-+851 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

ma 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

ma 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

ma 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

ma ' 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

ma 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

V,=Vcc or GND, Io=0 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC534/MN74HC534S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature Condition 

Unit 

Ta=25t: 

1 

II 


min. 

typ. 

max. 

min. 

max. 



2.0 




75 


95 


Output rise time 

tjLH 

4.5 



8 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

tjHL 

4.5 



6 

15 


19 

ns 



6.0 




13 


16 


Propagation time 


2.0 








CLK-Q (L-H) 

tpLH 

4.5 



17 

30 



ns 



6.0 










2.0 




125 


155 


Propagation time 

tpHL 

4.5 



15 

25 


31 

ns 

CLK-Q (H-^L) 


6.0 




21 


26 




2.0 




150 


190 


3-State propagation time 











tpHZ 

4.5 

RL=ikn 


17 

30 


38 

MHz 

(H—Z) 












6.0 




26 


33 




2.0 




150 


190 


3-state propagation time 











tpLZ 

4.5 

RL=lkn 


17 

30 


38 

ns 

(L-Z) 












6.0 




26 


33 




2.0 




100 


125 


3-State propagation time 











tpZH 

4.5 

RL=lkn 


12 

20 


25 

ns 

(Z—H) 












6.0 




17 


21 




2.0 




100 


125 


3-state propagation time 











tpZL 

4.5 

RL=lkn 


13 

20 


25 

ns 

(Z—►L) 






^ 1 






6.0 




17 


21 




2.0 




100 


125 


Minimum Set-up time 

tsu 

4.5 



2 

20 


25 

ns 



6.0 




17 


21 




2.0 



— 

0 


0 


Minimum Hold time 

th 

4.5 



— 

0 


0 

ns 



6.0 



— 

0 


0 




2.0 


6 



4 



Maximum clock frequency 

fmax 

4.5 


30 

49 


24 


ns 



6.0 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC534/MN74HC534S 


• Switching Time Measuring Circuit and Waveforms 

(l] txLH, txHL, tpLH/tpHL(CLK—►Q)^ tsu, fmax, th 

1. Measuring Circuit 


Vcc 



[2] tpHZ, tpZH 
1, Measuring Circuit 

Vcc 



2. Waveforms 

^6ns ^6ns 



2. Waveforms 



[3] tpLZ, tpzL 
1. Measuring Circuit 



2. Waveforms 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC540/MN74HC540S 


MN74HC540/MN74HC540S 

Inverting Octal TRI-STATE Buffers Line Drivers 


■ Description 

MN74HC540/MN74HC540S are inverting octal tri-state buffers 
line drivers. Large current output make possible high-speed 
operation for driving a large capacity bus line. When one of 3-state 
control input (Gl, G2) operated as 2 inputs NOR is “H”, 8 outputs 
become high impedance. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 


Input 

Output 

^1 

■G2 

An 

Yn 

L 

L 

L 

H 

L 

L 

H 

L 

X 

H 

X 

Z 

H 

X 

X 

Z 


Note: 

1. x: Either HIGH or LOW; doesn’t matter 

2. Hi-Z: Hi-Impedance 


■ Logic Diagram 


G2 YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC540/MN74HC540S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc» Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC540 

Ta=-40~+60X 

Pd 

400 

mW 

Ta=+60~+85*^0 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC540S 

Ta=-40~+60X 

Pd 

275 

mW 

Ta=+60~+85®C 

Decrease to 200mW at the rate of 3.8mW/°C 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

°c 



Vcc=2.0V 

o 

o 

8 

ns 

Input rise and fall time 

tr, tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=0V) 






Temperature 


Parameter 



lo 


Ta=25°C 1 



Unit 












2.0 




! 1.5 



1.5 


V 

Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 


V 



2.0 






0.3 


0.3 

V 

Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 

V 



2.0 


-20.0 

fxA 

1.9 

2.0 


1.9 


V 



4.5 

ViH 

-20.0 

fxA 

4.4 

4.5 


4.4 


V 

Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

fxA 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-6.0 

mA 

3.86 



3.76 


V 



6.0 


-7.8 

mA 

5.36 



5.26 


V 



2.0 


20.0 

/xA 


0.0 

0.1 


0.1 

V 



4.5 

ViH 

20.0 

fiA 


0.0 

0.1 


0.1 

V 

Output LOW voltage 

VoL 

6.0 

or 

20.0 

fiA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 

V 



6.0 


7.8 

mA 



0.32 


0.37 

V 

Input current 

II 

6.0 

1 Vi=Vcc or GND 



±0.1 


±1.0 

jixA 

3-state output off state 
current 

loz 

0.6 

Vi= 

Vo= 

ViH or VIL 

Vcc or GND 



±0.5 


±5.0 

(jlA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc 

or GND, Io=0 



8.0 


80.0 

fxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC540/MN74HC540S 


M AC Characteristics (GNP=0V, input transistion tiem ^6ns, C|.=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

Ta=-40 

~-L85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



28 

75 


95 


Output rise time 

txLH 

4.5 



12 

15 


19 

ns 



6.0 



10 

13 


16 




2.0 



22 

75 


95 


Output fall time 

l^THL 

4.5 



9 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



39 

90 


115 


Propagation time 
(L^H) 

tpLH 

4.5 



14 

18 


23 

ns 



6.0 



12 

15 


20 




2.0 



40 

90 


115 


Propagation time 
(H^L) 

tpHL 

4.5 



14 

18 


23 

ns 


6.0 



11 

15 


20 


3-stage output off 


2.0 



46 

140 


175 


leakage current 

tpHZ 

4.5 

RL=lkft 


22 

28 


35 

ns 

(H-^Z) 


6.0 



19 

24 


30 


3-stage output off 


2.0 



44 

140 


175 


leakage current 

tpLZ 

4.5 

r 

II 


17 

28 


35 

ns 

(L-^Z) 


6.0 



19 

24 


30 


3-stage output off 


2.0 



62 

140 


175 


leakage current 

tpZH 

4.5 

RL=lka 


23 

28 


35 

ns 

(Z^H) 


6.0 



18 

24 


30 


3-stage output off 


2.0 

1 


62 

140 


175 


leakage current 

tpZL 

4.5 

RL=lkn 


23 

28 


35 

ns 

(Z-.L) 


6.0 



18 

24 


30 
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High-Speed CMOS Logic MN74HC Series 


MN74HC540/MN74HC540S 


• Switching Time Measuring Circuit and Waveforms 
[1] tTLH, tjHL, tpLH, tPHL 
1. Measuring Circuit 


Vcc 



[2] tpHZ, tpZH 

1. Measuring Circuit 



2. Waveforms 


^6ns ^6ns 



2. Waveforms ( tpHZ, tpzH, tpLZ, tpzi.) 


^6ns ^6ns 



[3] tpLZ, tpZL 
1. Measuring Circuit 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC541 /MN74HC541S 


MN74HC541 /MN74HC541S 

Octal TRI-STATE Buffers Line Drivers 


■ Description 

MN74HC541/MN74HC541S are octal tri-state buffers line drivers. 
Large current output make possible high-speed operation for 
driving a large capacity bus line. When one of 3-state control input 
(Gl, G2) operated as inputs NOR is “H”. 8 outpurs become high 
impedance 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 


Input 

Output 

^1 

■G2 

An 

Yn 

L 

L 

L 

H 

L 

L 

H 

L 

X 

H 

X 

Z 

H 

X 

X 

Z 


Note: 

1. X: Either HIGH or LOW; doesn’t matter 

2. Hi-Z: Hi-Impedance 


■ Logic Diagram 


G2 YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC541 /MN74HC541S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc» Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

X 

Power 

dissipation 

MN74HC541 

Ta=-40~+60°C 

Pd 

400 

mW 

Ta = + 60~ -l- 85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC541S 

Ta=-40~+60X 

Pd 

275 

mW 

Ta=+60~+85°C 

Decrease to 200mW at the rate of 3.8mW/°C 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

X 



Vcc=2.0V 

0-1000 

ns 

Input rise and fall time 

tr, tf 

Vcc=4.5V 

0-500 

ns 



Vcc=6.0V 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 1 


Ta=25°C 1 

1 

II 

-+85X| 

Unit 












2.0 


■■■ 





1.5 


V 

Input HIGH voltage 

ViH 

4.5 



■ 




3.15 


V 



6.0 




■B 



4.2 


V 






■■1 



0.3 


0.3 

V 

Input LOW voltage 





■ 



0.9 


0.9 

V 









1.2 


1.2 

V 





-20.0 

fiA 

1.9 

2.0 


1.9 


V 




ViH 

-20.0 

fiA 

4.4 

4.5 


4.4 


V 

Output HIGH voltage 



or 

-20.0 

IxA 

5.9 

6.0 


5.9 


V 




ViL 

±6.0 

mA 

3.86 



3.76 


V 





-7.8 

mA 

5.36 



5.26 


V 



2.0 


20.0 

fiA 

■■jH 

0.0 

0.1 


0.1 

V 



4.5 

ViH 

20.0 

fxA 


0.0 

0.1 


0.1 

V 

Output LOW voltage 

VoL 


or 

20.0 

fiA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 

V 



HI 


7.8 

mA 



0.32 


0.37 

V 

Input current 


m 

1 Vi=Vcc or GND 



±0.1 


±1.0 

IxA 

3-state output off state 
current 




=ViH or ViL 

Vcc or GND 





±5.0 

fjiA 

Quiescent supply current 

Icc 



or GND, Io=0 





80.0 

jxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC541 /MN74HC541S 


B AC Characteristics (GND=OV, Input transistion tiem ^6ns, Ct^SOpF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

Ta=-40 

~-L85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



27 

75 


95 


Output nse time 

tTLH 

4.5 



12 

15 


19 

ns 



6.0 



10 

13 


16 




2.0 



26 

75 


95 


Output fall time 

txHL 

4.5 



10 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



33 

90 


115 


Propagation time 
(L^H) 

tpLH 

4.5 



13 

18 


23 

ns 



6.0 



11 

15 


20 




2.0 



36 

90 


115 


Propagation time 
(H^L) 

tpHL 

4.5 



13 

18 


23 

ns 



6.0 



10 

15 


20 


3-stage output off 


2.0 



42 

140 


175 


leakage current 

tpHZ 

4.5 

RL=lkn 


23 

28 


35 

ns 

(H-^Z) 


6.0 



20 

24 


30 


3-stage output off 


2.0 



40 

140 


175 


leakage current 

tpLZ 

4.5 

Ri=lka ■ 


16 

28 


35 

ns 

(L->Z) 


6.0 

j 


13 

24 


30 


3-stage output off 


2.0 



59 

140 


175 


leakage current 

tpZH 

4.5 

RL=lka 


21 

28 


35 

ns 

(Z-^H) 


6.0 



17 

24 


30 


3-stage output off 


2.0 



63 

140 


175 


leak current 

tpZL 

4.5 

RL=lka 


22 

28 


35 

ns 

(Z-.L) 


6.0 



17 

24 


30 
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High-Speed CMOS Logic MN74HC Series 


MN74HC541/MN74HC541S 


• Switching Time Measunng Circuit and Waveforms 

[l] tTLH, txHL, tpLH, tpHL 

1. Measuring Circuit 2. Waveforms 


^6ns ^6ns 




[2] tpHZ, tpzH 

1. Measuring Circuit 


2. Waveforms ( tpHZ, tpzH, tpLZ, tpzx) 


^6ns ^6ns 




[3] tpLZ, tpZL 
1. Measuring Circuit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC563/MN74HC563S 

Octal TRI-STATE D-Type Latches with Inverting Outputs 

■ Description rrji 

MN74HC563/MN74HC563S contain eight high-speed D-type 
latches with inverting tri-state outputs. High output driving 
capability and tri-state outputs are suitable for the use of a 
common bus line in a bus utilized system. 

When output disable input is LOW and latch enable input is 
HIGH, the output outputs the inverting data input state. 

When latch enable is LOW, the data input is held in the output 
until when latch enable input becomes HIGH. 

When output disable input is HIGH, all outputs become high 
impedance state regardless of the state of other inputs and data 

hold circuits. _^ 

Adoption of a silicon gate CMOS process has made possible low p_0 

power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in V^c ^nd 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as standard 54LS/74LS logic 
family. 


MN74HC563/MN74HC563S 


20-pin plastic OIL package 



20-pm Panaflat package (SO-20D) 


Truth Table 



1. X; Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 

3. Oq: Q level prior to determination of input condition shown in 

table 


Logic Diagram 


G^h I G^h I G^h LI G^ 



DO D1 D2 D3 


D Hd Hd Hd Hd 


Output ^ 
Control 



D HD 


G^h G^ 
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High-Speed CMOS Logic MN74HC Series 


MN74HC563/MN74HC563S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, I(.\l) 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC536 

Ta = -40~+60t: 

Pi) 

400 

mW 

Ta =+60—f-85t: 

Decrease to 200mW at the rate of 8mWrC 

MN74HC536S 

Ta = -40~-|-60r 

Pi) 

275 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

°c 



2.0 

0-1000 

ns 

Input rise and fall time 

tr , tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta-25r 

II 

1 

~ + 85t 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H- 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

Vii. 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

ma 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

mA 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-6.0 

mA 

3.86 



3.76 





6.0 


- 7.8 

mA 

5.36 



5.26 





2.0 


20.0 

ma 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

f^A 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

6.0 

mA i 



0.32 1 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

3-state output off state 
current 

loz 

6.0 

Vi = ViHor ViL 

Vo=Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

V,=Vcc or GND, Io=0 



8.0 


80.0 

ma 


Panasonic 


— 336 — 











High-Speed CMOS Logic MN74HC Series 


MN74HC563/MN74HC563S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Ci.=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tlLH 

2.0 

4.5 

6.0 


■ 

7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

txHL 





75 

15 

13 


95 

19 

16 

ns 

Propagation time 

D-Q (L--H) 

tpLH 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D-Q (H-L) 

tpHL 

2.0 

4.5 

6.0 



12 

100 

20 

17 


125 

25 

21 

ns 

E Propagation time 

Enable G-*Q(L-*H) 

tpLH 

2.0 

4.5 

6.0 



15 

125 

25 

21 


155 

31 

26 

ns 

E Propagation time 

Enable G-Q(H^L) 

t PHL 

2.0 

4.5 

6.0 



13 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(H-Z) 

t PHZ 

2.0 

4.5 

6.0 

RL=ikn 


14 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

HL=ikn 


10 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

t PZH 

2.0 

4.5 

6.0 

RL=lkn 


9 

1 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

t PZL 

2.0 

4.5 

6.0 

RL=lkn 


13 

125 

25 

21 


155 

31 

36 

ns 

Minimum Set-up time 

tsu 

2.0 

4.5 

6.0 


1 

1 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



— 

0 

0 

0 


0 

0 

0 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC563/MN74HC563S 


• Switching Time Measuring Circuit and Waveforms 
[l] txLH, txHL, tpLn/t phl( D— 

1. Measuring Circuit (tpLH.tpHL) 2. Waveforms 



1. Measurmg Circuit (tpLH^tpHL) 2. Waveforms 


^6ns ^6ns 



1. Measuring- Circuit (tpLH»tpHL) 2. Waveforms 



^6ns ^6ns 



2. Waveforms 

See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC564/MN74HC564S 


MN74HC564/MN74HC564S 

Octal TRI-STATE D-Type Flip-Flops with Inverting Outputs 


■ Description 

MN74HC564/MN74HC564S contain eight high-speed D-type 
latches with inverting tri-state outputs. High output driving 
capability and tri-state outputs are suitable for the use of a 
common bus line in a bus utilized system. D input data satisfying 
set-up time is inverted and transferred to the output on the;positive 
going edge of clock input. 

When output disable input is HIGH, all outputs become high 
impedance state regardless of the state of other inputs and data 
hold circuits. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc ^ind 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS/74LS logic 
family. 



■ Truth Table 


Input 

Output 

Output Control 

CLK 

D 

Q 

L 


L 

L 

L 


H 

H 

L 

L 

X 

^0 

H 

X 

X 

Hi-Z 


Note: 

1. _/~: Data input is transferred to output on the positive-going 

edge from LOW to HIGH of the clock 

2. X: Either HIGH or LOW; it doesn’t matter 

3. Qo^ O level prior to determination of input condition shown in 

table 

4. HI-Z: High impedance 

■ Logic Diagram 



DO D1 D2 D3 D4 D5 D6 D7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC564/MN74HC564S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc: 

-0.5~4-7.0 

V 

Input/output voltage 

V,. V(, 

-0.5~V(.(,-h0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

I(> 

±35 

mA 

Supply current 

ItX., I(.\l) 

±70 

mA 

Storage temperature range 

Tstg 

-65—hl50 

r 

Power 

dissipation 

MN74HC564 

Ta=-40~-|-60'C 

Pi) 

400 

m\V 

Ta=-h60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC564S 

Ta=-40—|-60°C 

Pi) 

275 

mW 

Ta=+60~-t-85’C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi.Vo 


0-Vcc 

V 

Operating temperature range 

T^ 


-40-±85 

°C 



2.0 

o 

o 

o 

7 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25“C 

II 

1 

4^ 

O 

~±85r 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

VlH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 


1 - 




0.3 


0.3 


Input LOW voltage 

Vn. 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

mA 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

mA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

MA 

5.9 

6.0 


5.9 


V 



4.5 

Vu. 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

mA 


0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

mA 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi. 

6.0 

or 

20.0 

mA 


0.0 

0.1 1 


0.1 

V 



4.5 

Vh 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

Il 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

mA 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or Vii, 

V()=Vcc or GND 



±0.5 


±5.0 

ma 

Quiescent supply current 

Icc 

6.0 

Vi = Vcc or GND, lo^O 



8.0 


80.0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC564/MN74HC564S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




(V) 

Vcc 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=^25r 

Ta=-40'-+85r 

Unit 




min. 

typ. 

max. 

min. 

max. 






^■1 



Hjjl 

95 


Output rise time 

tTLH 



■ 




19 

ns 





■1 




16 




2.0 




75 


95 


Output fall time 

tjHL 

4.5 



6 

15 


19 

ns 



6.0 




13 


16 


Propagation time 


2.0 



16 

125 


155 


_ 

t PLH 

4,5 



25 


31 

ns 

CLK—Q (L—H) 









6.0 




21 


26 


Propagation time 


2.0 



14 

125 


155 



tpHL 

4.5 



25 


31 

ns 

CLK-Q (H-L) 









6.0 


1 


21 


26 


3-state propagation time 


2.0 



15 

150 


190 


(H-Z) 

t PHZ 

4.5 

RL=lka 


30 


38 

ns 



6.0 




26 


33 


3-state propagation time 


2.0 



18 

150 

30 


190 


(L-Z) 

tpLZ 

4.5 

RL=ikn 



38 

ns 




6.0 




26 


33 


3-state propagation time 


2.0 



13 

125 


155 


(Z-H) 

t PZH 

4.5 

RL=lka 


25 


31 

ns 




6.0 




21 


26 


3-state propagation time 


2.0 




125 


155 


(Z-L) 

t PZI. 

4.5 

RL=lkn 


15 

25 


31 

ns 


6.0 




21 


26 




2.0 




100 


125 


Minimum Set-up time 

tsu 

4.5 



1 

20 


25 

ns 



6.0 




17 


21 




2.0 



— 

0 


0 


Minimum Hold time 

th 

4.5 



— 

0 


0 

ns 



6.0 



— 

0 


0 




2.0 


6 



4 



Maximum clock frequency 

fmax 

4.5 


30 

42 


24 


MHz 



6.0 


35 



28 




341 


Panasonic 







High-Speed CMOS Logic MN74HC Series 


MN74HC564/MN74HC564S 


• Switching Time Measuring Circuit and Waveforms 
CD tTLH» trUL, tpLH/tpHL( CLK“^^ y tgu » , fmax 

1. Measuring Circuit (tpLH.tpHL) 2. Waveforms 



[2] tpHZ, tpZH 

1. Measuring Circuit (tpLH»tpHL) 


2. Waveforms 


Vcc 




Vcc 

GND 

«Vcc 

VoL 

VoH 

«GND 


[3] tpLZ, tpZL 

1. Measuring Circuit (tpLH.tpHt) 2. Waveforms 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC573/MN74HC573S 

Octal TRI-STATE D-Type Latches 

■ Description P-5 

MN74HC537/MN74HC573S contain eight high-speed D-type 
latches with tri-state outputs. High output driving capability and 
tri-state outputs are suitable for the use of a common bus line in a 
bus utilized system. 

When output disable input is LOW and latch enable input is 
HIGH, the output outputs the data input state. 

When latch enable is LOW, the data input data is held in the 1 

output until when latch enable input becomes HIGH. 

When output disable input is HIGH, all outputs become high 

impedance state regardless of the state of other inputs and data 20 

hold circuits. - 

P- fi 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in V^c and 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as standard 54LS/74LS logic 
family. 


Truth Table 


MN74HC573/MN74HC573S 


Input 

Output 

Output Control 

G 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Hi-Z 


1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 

3. Oq: O level prior to determination of input condition shown in 

table 


Logic Diagram 
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High-Speed CMOS Logic MN74HC Series 


MN74HC573/MN74HC573S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—h7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc-f-0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd i 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

t 

Power 

dissipation 

MN74HC573 

Ta=-40—1-60 “C 

Pd 

400 

mW 

Ta=-|-60~-}-85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC573S 

Ta=-40—hSOt: 

Pd 

275 

mW 

Ta=-h60~-h85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 


Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0-Vcc 

V 

Operating temperature range 

Ta 


-40—1-85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t: 

Ta=-40 

'~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2,0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

VlH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA j 



0.32 


0.37 


Input current 

II 

6.0 

Vi= 

Vcc or GND 



±0.1 


±1.0 

M 

3-state output off state 
current 

loz 

6.0 

Vi = ViH or Vil 

Vo =Vcc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC573/MN74HC573S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output nse time 

tTLH 

2.0 

4.5 

6.0 



7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

D-Q (L-H) 

tPLH 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

D-Q(H-L) 

tPHL 

2.0 

4.5 

6.0 

i 


12 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

Enable G-Q(L-H) 

tPLH 

2.0 

4.5 

6.0 



15 

125 

25 

21 


155 

31 

26 

ns 

Propagation time 

Enable G-^Q(H-L) 

tPHL 

2.0 

4.5 

6.0 



16 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(H-Z) 

tpHZ 

2.0 

4.5 

6.0 

RL=ikn 


10 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(L-Z) 

tPLZ 

2.0 

4.5 

6.0 

RL=ikn 


9 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

RL=lkn 


9 

100 

20 

17 

1 

125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

tpZL 

2.0 

4.5 

6.0 

RL = lkn 


11 

100 

20 

17 


125 

25 

21 

ns 

Minimum Set-up time 

t SU 

2.0 

4.5 

6.0 



2 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



- 

0 

0 

0 * 


0 

0 

0 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC573/MN74HC573S 


• Switching Time Measuring Circuit and Waveforms 
[1} tXLH, tXHL, tpim/tPHL (D-^Q) , tgu ,th 

1. Measuring Circuit (tpLH,tpHL) 2. Waveforms 


Vcc 



(2) tPLH/tPHL (EG-*>Q) 

1. Measuring Circuit (tpLu^tpHc) 



[3] tpHZ, tpzH 
1. Measuring Circuit (tpLH>tpHL) 



2. Waveforms 



2. Waveforms 


Vcc 



[4) tPLZ, tpzL 

1. Measuring Circuit (tpLH,tpHL) 



Vcc 

GND 


«Vcc 


VoL 

VoH 


«GND 


2. Waveforms 


Vcc 



See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC574/MN74HC574S 


MN74HC574/MN74HC574S 

Octal TRI-STATE D-Type Flip-Flops 


D Description 

MN74HC574/MN74HC574S contain eight high-speed D-type flip- 
flops with trip-state outputs. High output driying capability and 
tri-state outputs are suitable for the use of a common bus line in a 
bus utilized system. 

D input data satisfying set-up time is inverted and transferred to 
the output on the rising edge of clock input. 

When output disable input is HIGH, all outputs become high 
impedance state regardless of the state of other inputs and data 
hold circuits. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly drive. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS/74LS logic 
family. 



■ Truth Table 


Input 

Output 

Output Control 


D 

Q 

L 

f 

H 

H 

L 

f 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Hi-Z 


Note: 

1. jC: Data input is transferred to output on the negative-going 

edge from LOW to HIGH of the clock 

2. X: Either HIGH or LOW; it doesn’t matter 

3. Qo- O level prior to determination of input condition shown 

in table 

4. Hi-Z: High impedance 


■ Logic Diagram 


Pin Configuration (top view) 



DO D1 D2 D3 D4 D5 D6 D7 



QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC574/MN74HC574S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-f7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, IcND 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC574 

Ta=-40— f-eot: 

Pd 

400 

mW 

Ta=+60—t-85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC574S 

Ta=-40~-h60t: 

Pd 

275 

mW 

Ta=+60~-h85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


> 

o 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr. tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t: 

II 

1 

~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

3-state output off state 
current 

loz 

6.0 

Vi=ViH or ViL 

Vo = Vcc or GND 



±0.5 


±5.0 

fiA 

Quiescent supply current 

Icc 

6.0 

Vi=:Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC574/MN74HC574S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, C|.=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40~+85l: 

1 ^ 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

CLK-*Q(L—H) 

tPLH 

2.0 

4.5 

6.0 



14 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLK—Q (H-L) 

tPHL 

2.0 

4.5 

6.0 



14 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(H-Z) 

tPHZ 

2.0 

4.5 

6.0 

Rl=i kn 


11 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(L-Z) 

tpLZ 

2.0 

4.5 

6.0 

Rl=i kn 


14 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

Rl=i kn 


9 

100 

20 

17 


125 

25 

21 

ns 

3-state propagation time 

(Z-L) 

tpZL 

2.0 

4.5 

6.0 

R|=1 kn 


11 

100 

20 

17 


125 

25 

21 

ns 

Minimum Set-up time 

tsu 

2.0 

4.5 

6.0 



2 

100 

20 

17 


125 

25 

21 

ns 

Minimum Hold time 

th 

2.0 

4.5 

6.0 



- 

0 

0 

0 


0 

0 

0 

ns 

Maximum clock frequency 

^max 

2.0 

4.5 

6.0 


6 

30 

35 

59 


4 

24 

28 


MHz 


— 349 — 


Panasonic 







High-Speed CMOS Logic MN74HC Series 


MN74HC574/MN74HC574S 


• Switching Time Measuring Circuit and Waveforms 


[1] tTLH, tTHL, tpLu/tPHL (CLR-^Q) , tsu, fmax , th 
1. Measuring Circuit (tpLu^tpHc) 



[2 ] tl^HZ, tPZH 
1. Measuring Circuit (tpLH.tpHL) 


2. Waveforms 



2. Waveforms 


Vcc 




Vcc 

GND 

«Vcc 

VoL 

VOH 


«GND 


[3] tpLZ,tPZL 
1. Measurmg Circuit (tpLuTpHc) 


Vcc 



2. Waveforms 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC640/MN74HC640S 


MN74HC640/MN74HC640S 

Inverting Octal TRI-STATE Transceivers 


■ Description 

MN74HC640/MN74HC640S are high speed, inverting bidirection¬ 
al buffers composed of eight 3-state outputs. Input is transferred 
bidirectionally, asynchronously through the data bus line. Large 
current output makes possible high-speed operation for driving a 
large capacity bus line. It has input G where output becomes 
enabled at LOW and directional control input DIR. 

When DIR input is “H”, data is transferred from input A to output 
B. When DIR input is “L”, data is transferred from input B to 
output A. The transferred data is inverted. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc' 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 45LS/74LS 
logic family. 



■ Truth Table 


Enable G 

Direction Control DIR 

Operation 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Hi-Z 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. Hi-Z: High impedance 


■ Logic Diagram 
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High-Speed CMOS Logic MN74HC Series 


MN74HC640/MN74HC640S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Input/output voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC640 

Ta=-40—l-60t: 

Pd 

400 

mW 

Ta=+60—hSSt: 

Decrease to 200mW at the rate of 8mW/®C 

MN74HC640S 

Ta=-40~-f60t: 

Pd 

275 

mVV 

Ta=+60~-|-85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vu Vo 


o 

1 

< 

n 

n 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



.2.0 

o 

o 

o 

7 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25t: 

Ta=-40 

'~+85t 

Unit 



Unit 

min. 1 

typ. 1 

max. 1 

min. 

max. 




2.0 





■■1 





Input HIGH voltage 

Vm 

4.5 





■ 




V 



6.0 








gg 




2.0 








0.3 


Input LOW voltage 

V„ 

4.5 








0.9 

V 



6.0 








1.2 




2.0 


-20.0 


1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 


4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 


5.9 

6.0 


5.9 

g 

V 



4.5 

VlL 

-6.0 


3.86 



3.76 





6.0 


-7.8 


5.36 



5.26 





2.0 


20.0 






0.1 




4.5 

V,H 

20.0 




0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 



g 

0.1 


0.1 

V 



4.5 

VlL 

6.0 




0.32 


0.37 




6.0 


7.8 




0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

/iA 

3-state output off state 
current 

loz 

6.0 

Vi=ViH or Vii, 

Vo=VccorGND 



±0.5 

■ 


mA 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC640/MN74HC640S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25’C 

Ta=-40~+85t: 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tXLH 

2.0 

4.5 

6.0 



7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(L-H) 

tPLH 

2.0 

4.5 

6.0 



IQ 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

(H-L) 

tPHL 

2.0 

4.5 

6.0 



9 

75 

15 

13 


95 

19 

16 

ns 

3-state propagation time 

(H-Z) 

tPHZ 

2.0 

4.5 

6.0 

RL=lkn 


14 

125 

25 

21 


155 

31 

26 

ns 

3-State propagation time 

(L-Z) 

tPLZ 

2.0 

4.5 

6.0 

RL=lkn 


18 

150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(Z-H) 

tPZH 

2.0 

4.5 

6.0 

RL=lkn 


14 

125 

25 

21 


155 

31 

26 

ns 

3-State propagation time 

(Z-L) 

tpZL 

---i 

2.0 

4.5 

6.0 

RL=lkn 


15 

125 

25 

21 


155 

31 

26 

ns 


• Switching Time Measuring Circuit and Waveforms 
[1 ] tXLH, tTHL, t PLH, tPHL 

1. Measuring Circuit (tpLuripHc) 


ENG 



2. Waveforms 


^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC640/MN74HC640S 


(2] tpHZ,tpZH 

1. Measuring Circuit (tpLH»tpHL) 


2. Waveforms 



Output 


[3] tPLZ, tPZL 

1. Measuring Circuit 



2. Waveforms 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC643/MN74HC643S 


MN74HC643/MN74HC643S 

True-Inverting Octal TRI-STATE Transceiver 

■ Description 

MN74HC643/MN74HC643S are high-speed, true-invertipg 
bidirectional buffers composed of eight 3-state outputs. Input is 
transferred bidirectionally, asynchronously through the data bus 
line. Large current output makes possible high-speed operation for 
driving a large capacity bus line. It has input G where output 
becomes enabled at^.,LOW and directional control input DIR. 

When DIR input is “H“, data is inverted and transferred from 
input A to output B. When DIR input is “L“, data is transferred 
from input B to output A. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 
logic family. 













High-Speed CMOS Logic MN74HC Series 


MN74HC643/MN74HC643S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC643 

Ta=-40—heOIC 

Pd 

400 

mW 

Ta=+60—l-85t 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC643S 

Ta=-40—h60’C 

Pd 

275 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

< 

< 

o 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25'C 

Ta=-40 

'~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-6.0 

mA 

3.86 



3.76 





6.0 


-7.8 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

6.0 

mA 



0.32 


0.37 




6.0 


7.8 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

3-state output off state 
current 

loz 

6.0 

Vi=ViH or ViL 

Vo=Vcc or GND 



±0.5 


±5.0 


Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC643/MN74HC643S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



7 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tlHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 
(L-H) 

tpLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

(H-L) 

tPHL 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

3-state propagation time 

(H-Z) 

tPHZ 

2.0 

4.5 

6.0 

Ri- IkO 


14 

125 

25 

21 


155 

31 

26 

ns 

3-State propagation time 

(L-Z) 

tPLZ 

2.0 

4.5 

6.0 

RL=iKn 


13 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

Rl=i k n 


14 

125 

25 

21 


155 

31 

26 

ns 

3-state propagation time 

(Z-L) 

tpZL 

2.0 

4.5 

6.0 

RL=lkn 


10 

100 

20 

17 


125 

25 

21 

ns 


• Switching Time Measuring Circuit and Waveforms 
[1 ] txLH, tTHL, tPLH, tpHL 

1. Measuring Circuit 



2. Waveforms 


^6ns ^6ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HC643/MN74HC643S 


[2] tPHZ, tPZH 

1. Measuring Circuit 2. Waveforms 



(3) tPLZ, tpzL 

1. Measuring Circuit 




Vcc 

GND 

«Vcc 

VoL 

VOH 

«GND 


2. Waveforms 

See above [2] 2. for waveforms. 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC688/MN74HC688S 


MN74HC688/MN74HC688S 


8-Bit Magnitude Comparator (Equality Detector) 

■ Description 

MN74HC688/MH74HC688S are high speed magnitude compara¬ 
tor which compare two eight-bit words and indicate equality, when 
P = Q output is “L”, it indicates equality. A single input enabling 
output at Low level compares words greater than 8 bits, and can be 
used for easy dependent connection of multiple stages. This circuit 
can be used for decoding of mempry blocks enable signal 
generated by computer address data. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in V^c and 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 




— 359 — 


Panasonic 















High-Speed CMOS Logic MN74HC Series 


MN74HC688/MN74HC688S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

t 

Power 

dissipation 

MN74HC688 

Ta=-40~+60r 

Pd 

400 

mW 

Ta=+60~-h85r 

Decrease to 200mW at the rate of 8mW/®C 

MN74HC688S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=-f60~+85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc (V) 

Rating 

Unit 


Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

o 

o 

o 

7 

o 

ns 

Input rise and fall time 

tr»tf 

4.5 

0~500 

ns 



6.0 

0~400 

ns 


■ DC Characteristics (GND=OV) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25V 

Ta=-4fl 

i~+85t 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 ■ 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 

■ 





1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi— Vcc or GND, Io=0 



8.0 


80.0 

M 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC688/MN74HC688S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25“C 

Ta—40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output nse time 

tTLH 

2.0 

4.5 

6.0 



8 

75 

15 
13 ' 


95 

19 

16 

ns 

Output fall time 

tlHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 
P,Q-P=Q(L-*H) 

tPLH 

2.0 

4.5 

6.0 



17 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

P,Q-P=<3(H-L) 

tpHL 

2.0 

4.5 

6.0 



14 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 
G^P“Q(L-*H) 

tPLH 

2.0 

4.5 

6.0 



11 

100 

20 

17 


125 

25 

21 

ns 

Propagation time 

G-P-Q(H-L) 

tPHL 

2.0 

4.5 

6.0 



9 

100 

20 

17 


125 

25 

21 

ns 






High-Speed CMOS Logic MN74HC Series 


MN74HC4002/MN74HC4002S 


MN74HC4002/MN74HC4002S 

Dual 4-Input NOR Gates 


■ Description 

MN74HC4002/MN74HC4002S contain two 4-input positive isola¬ 
tion NOR gate circuits. 

Adoption of a silicon gate CMOS process has made possible a low 
power dissipation, a high noise margin equivalent to a standard 
CMOS and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. 

LS TTL 10-inputs can be directly driven. 

Resistors and diodes are provided in Vcc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as standard CMOS logic 4000 family. 


■ Logic Diagram 



[> —° Y 



Pin configuration (top view) 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi.Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

I IK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC4002 

Ta=-40—heot 

Pd 

400 

mW 

Ta=+60—h85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4002S 

Ta=-40~+60‘C 

Pd 

275 

mW 

Ta=+60—h85’C 

Decrease to 200mW at the rate of 3.8mW/°C 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4002/MN74HC4002S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

v,,v„ 


0 — Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25“C 

Ta=-40 

|~+85t: 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

VlH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 


o 

d 

1 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

VlL 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 


-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

VlL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GNDJo==0 



2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

T emperature 

Unit 

Ta=25'C 

Ta=-40~+85“C 

min. 

typ. 

max. 

min. 

max. 



2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tXHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation time 

tpLH 

4.5 



8 

15 


19 

ns 

(L-H) 












6.0 



7 

13 


16 

_1 




2.0 



25 

75 


95 


Propagation time 











tPHL 

4.5 



8 

15 


19 

ns 

(H-L) 












6.0 



7 

13 


16 
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High-Speed CMOS Logic MN74HC Series ms 


MN74HC4015/MN74HC4015S 

Dual 4-Stage Shift Registers with Serial-Input/Parallel-Output 


MN74HC4015/MN74HC4015S 


■ Description 

MN74HC4015/MH74HC4015S contain dual four-stage static shift 
registers in one chip. Flip-flop at each stage has common clear 
input, enabling asynchronous clearing with an external input at 
any time. Flip-flop at each stage is triggered by the rise of the clock 
pulse. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pm configuration and function as the standard CMOS logic 
4000 family. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4015/MN74HC4015S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Input/output voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

+ 20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC4015 

Ta=-40~+60°C 

Pd 

400 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4015S 

Ta=-40~-l-60t: 

Pd 

275 

mW 

Ta=+60~+85‘C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0. 

V 

Input/output voltage 

Vi, Vo 


o 

1 

< 

o 

n 

V 

Operating temperature range 

Ta 


-40—h85 

'■c 



2.0 

0-1000 

ns 

Input rise and fall time 

tr. tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

T emperature 

Unit 

V, 

lo 


Ta=25“C 

Ta=-4C 

i~+85t 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

V,L 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

Voi 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 ^ 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

V,=Vcc or GND, Io=o! 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4015/MN74HC4015S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 






Temperature 


Parameter 

Symbol 

V cc 

(V) 

Test Conditions 

Ta=25'C 

Ta=-40~+85'C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 




75 


95 


Output rise time 

tTLH 

4.5 



10 

15 


19 

ns 



6.0 




13 


16 




2.0 




75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 




13 


16 




2.0 




175 


220 


Propagation time 

tPLH 

4.5 



20 

35 


44 

ns 

CLK-Qn (L->H) 


6.0 




30 


37 




2.0 




175 


220 


Propagation time 











tpHL 

4.5 



19 

35 


44 

ns 

CLK-Qn (H-L) 












6.0 




30 


37 




2.0 




175 


220 


Propagation time 











tPHL 

4.5 



19 

35 


44 

ns 

CLR-Qn (H-L) 












6.0 




30 


37 




2.0 




125 


155 


Minimum pulse width 










CLR,CLK 

tw 

4.5 



10 

25 


31 

ns 



6.0 




21 


26 




2.0 




100 


125 


Minimum Set-up time 

tsu 

4.5 



2 

20 


25 

ns 



6.0 




17 


21 




2.0 



- 

0 


0 


Minimum Hold time 

th 

4.5 




0 


0 

ns 



6.0 



- 

0 


0 




2.0 




75 


95 


Minimum recovery time 

trem 

4.5 



7 

15 


19 

ns 



6.0 




13 


16 




2.0 

1 

6 



4 



Maximum clock 

fmax 

4.5 


30 

71 


24 


MHz 

frequency 












6.0 


35 



28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4020/MN74HC4020S 


MN74HC4020/MN74HC4020S 

14-Stage Binary Counter 

■ Description 

MN74HC4020/4020S high-speed 14-Stage binary counter. This 
counter provides increments on the falling edge of clock input. The 
clear input operates in the counter, and all outputs (Q1~Q14) 
become “L” regardless of the clock input, when the clear input is 
“H”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as the standard CMOS logic 
4000 family. 


■ Truth Table 


CLK 

CLR 

Mode 

X 

H 

All Outputs are low 


jC L No Change 













High-Speed CMOS Logic MN74HC Series 


MN74HC4020/MN74HC4020S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-1-7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

"C 

Power 

dissipation 

MN74HC4020 

Ta=-40—|-60t; 

Pd 

400 

mW 

Ta==-f60~+85‘C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4020S 

Ta=-40~+60r: 

Pd 

275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

”0. 



2.0 

0-1000 

ns 

Input rise and fall time 

tr.tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

V, 

lo 


Ta=25r 

Ta=-40~+85r: 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4020/MN74HC4020S 


■ AC Characteristics (GND=OV, Input transition tinrie ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

73=25^ 

!Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

CEK-Ql (L-H) 

tPLH 

2.0 

4.5 

6.0 



16 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLK-Ql (H-L) 

tPHL 

2.0 

4.5 

6.0 



16 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

Qn“^Qn-i-i (L^^H) 

tPLH 

2.0 

4.5 

6.0 



5 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

Qn-^Qn+i (H-^L) 

tPHL 

2.0 

4.5 

6.0 



5 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

CLR-Qn (H-L) 

tPLH 

2.0 

4.5 

6.0 



16 

150 

30 

26 


190 

38 

33 

ns 

Minimum pulse width 

CLR 

tw 

2.0 

4.5 

6.0 



12 

125 

25 

21 


155 

31 

26 

ns 

Minimum recovery time 

f rem 

2.0 

4.5 

6.0 



2 

75 

15 

13 


95 

19 

16 

ns 

Maximum clock 
frequency 

f max 

2.0 

4.5 

6.0 


6 

30 

35 

75 


4 

24 

28 


MHz 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4020/MN74HC4020S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 2. Waveforms 



■ Typical Operating Conditions 



— 371 


Panasonic 













High-Speed CMOS Logic MN74HC Series 


MN74HC4024/MN74HC4024S 


MN74HC4024/MN74HC4024S 

7-Stage Binary Counter 


■ Description 

MN74HC4024/4024S high speed 7-stage ripple-carry counter. 
This counter provides increments on the falling edge of clock 
input. The clear input operates in the counter, and all outputs 
(Q1~Q7) become “L” regardless of the clock, when the clear 
input is “H”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 


■ Truth Table 



CLR 

Mode 

X 

H 

All Outputs are low 

I 

L 

No Change 


L 

Counter Advances 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. The fall of clock from “H” to “L” 

3. y: The rise of clock from “L’’ to “H” 


ii Logic Diagram 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4024/MN74HC4024S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5-4-7.0 

V 

Input/output voltage 

V,,Vo 

—0.5~ Vcc40.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65-4150 

r 

Power 

dissipation 

MN74HC4024 

Ta=-40~+60'C 

Pd 

400 

mW 

Ta=+60~-f85r 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4024S 

Ta=-40~+60t: 

Pd 

1 

275 

mW 

Ta=+60—fSSr 

Decrease to 200mW at the rate of 3.8mW/®C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 * 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25t 

Ta=-40~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

VlL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4024/MN74HC4024S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cu^SOpF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25‘C 1 

Ta=-40~+85l:| 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



8 

75 

13 


95 

19 

16 

ns 

Output fall time 

txHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 
CLK-Ql (L-H) 

tPLH 

2.0 

4.5 

6.0 



16 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

CLiC-Ql (H-L) 

tPHL 

2.0 

4.5 

6.0 



15 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

Qn-Qn + i (L-*H) 

tPLH 

2.0 

4.5 

6.0 



5 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

Qn-Qn+1 (H-L) 

tPHL 

2.0 

4.5 

6.0 

' 


7 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

CLR-Qn (H-L) 

tPHL 

2.0 

4.5 

6.0 



17 

150 

30 

26 


190 

38 

33 

ns 

Minimum CLR pulse 

width 

tw 

2.0 

4.5 

6.0 



7 

125 

25 

21 


155 

31 

26 

ns 

Minimum recovery time 

trem 

2.0 

4.5 

6.0 



4 

75 

15 

13 


95 

19 

16 

ns 

Maximum clock frequency 

^max 

2.0 

4.5 

6.0 


6 

30 

35 

98 


4 

24 

28 


MHz 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4024/MN74HC4024S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 


Vcc 



2. Waveforms 



■ Typical Operating Conditions 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4040/MN74HC4040S 


MN74HC4040/MN74HC4040S 

14-Stage Binary Counter 


■ Description 

MN74HC4040/4040S high speed 12-stage ripple-carry counter. 
This counter provides increments on the falling edge of clock 
input. The clear input operates in the counter, and all outputs 
(Q1~Q12)become “L” regardless of the clock, when the clear 
input is “H”. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Wcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 


Truth Table 


CLK 

CLR 

Mode 

X 

H 

All Outputs are low 

y 

L 

No Change 


L 

Counter Advances 




0 Q — <f> Q—0 Q—0 Q — 0 Q — 0 Q- 
0 RQ-f0RQ~t-^RQT^R^'T^RQ'T^R^' 


Q1 Q2 Q3 Q4 Q5 Q6 



" qR 

0- 


*0 qK0 qR0 0^0- 

■Q 

0 -p Q 

ill 


0“pQ 0-pQ 0 "pQ 0‘ 


Q12 Qll QIO Q9 Q8 Q7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4040/MN74HC4040S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

V,,Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC4040 

Ta=-40~+60'C 

Pd 

400 

mW 

Ta=+60~-t-85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4040S 

Ta=-40—l-60t 

Pd 

275 

mW 

Ta=+60~4-85t: 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

V,,Vo 


0^—Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25‘C 

Ta=-4(1 

i~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4040/MN74HC4040S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 



2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



12 

15 


19 

ns 



6.0 



10 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tlHL 

4.5 



9 

15 


19 

ns 



6.0 



8 

13 


16 




2.0 



55 

200 


250 


Propagation time 

tPLH 

4.5 



20 

40 


50 

ns 

CLK-Ql (L-H) 


6.0 



15 

34 


43 




2.0 



50 

175 


220 


Propagation time 

tpHL 

4.5 



18 

35 


44 

ns 

CLK-Ql (H—L) 












6-0 



15 

30 


37 




2.0 



18 

75 


95 


Propagation time 











tPl.H 

4.5 



7 

15 


19 

ns 

Qn->Qn + l (L-H) 


6.0 



5 

13 


16 




2.0 



17 

75 


95 


Propagation time 











tPHL 

4.5 



6 

15 


19 

ns 

Qn-*Qn+l (H-L) 












6.0 



5 

13 


16 




2.0 



55 

150 


190 


Propagation time 











tpHL 

4.5 



17 

30 


38 

ns 

CLR->Qn (H-L) 












6.0 



14 

26 


33 




2.0 



20 

75 


95 


Minimum CLR pulse 










width 

tw 

4.5 



6 

15 


19 

ns 



6.0 



5 

13 


16 




2.0 



5 

75 


95 


Minimum recovery time 

trem 

4.5 



3 

15 


19 

ns 



6.0 



2 

13 


16 




2.0 


6 

25 


4 



Maximum clock frequency 

f max 

4.5 


30 

70 


24 


MHz 



6.0 


35 

80 


28 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4040/MN74HC4040S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH.tpHL) 2 . Switching Waveforms 




■ Typical Operating Condition 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4049/MN74HC4049S 


MN74HC4049/MN74HC4049S 


Hex Inverting Logic Level Down Converters 


■ Description 

MN74HC4049/MN74HC4049S are inverting logic level down 
converters which function to correct input protection construction. 
This construction is used for the logic level converter, changing 
HIGH to LOW logic while it is not operated by LOW logic 
voltage. 

For example, 0-15V CMOS logic can be converted to 0-5V logic 
when a 5V power supply voltage is used. 

As for corrected input protection, input voltage can exceed the 
power supply voltage because the diode is not connected to Vcc- 
The zener diode connected to GND protects the input against 
plus-minus quiescent voltage, and can be used as a inverter 
without level conversion. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Same pin configura¬ 
tion and function as the standard CMOS logic 4000 family. 


■ Sckematic Diagram 


Inputo- 


■A/w- 



-o Output 


GND 


P-3 



16-pm plastic DIL package 


P-4 



16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


Vcc[I 

yi[T 

ai[T 

Y2|T 

A2IT 

Y3[T 
A3 [7 
gnd|T 






Kh 


rOn 


rN 


^Y6 

^A6 

|^Y5 

^A5 

i3y4 

2a4 


B Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-l-7.0 

V 

Output voltage 

Vo 

-0.5~Vcc+0.5 

V 

Input voltage 

Vi 

-0.5~16 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc> Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~+150 

X 

Power 

dissipation 

MN74HC4049 

Ta=-40~+60"C 

PD 

400 

mW 

Ta=+60~+85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4049S 

Ta=-40~+60°C 

PD 

275 

mW 

Ta=+60~+85"C 

Decrease to 200mW at the rate of 3.8mW/®C 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4049/MN74HC4049S 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Output voltage 

Vo 


0~Vcc 

V 

Input voltage 

Vi 


0~15 

V 

Operating temperature range 

Ta 


-40~+85 

°c 



2.0 

0-1000 

ns 

Input rise and fall time 

tn tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25lC 

Ta=-4fl 

~+85i: 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




n9| 


■■1 




Input HIGH voltage 

V,H 

4.5 






■ 


■ 

V 



6.0 




m 

■ 



■ 




2.0 








igi 


Input LOW voltage 

ViL 

4.5 




H 

H 




V 



6.0 




■ 








2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 


-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

ViL 

-20,0 

M 

5.9 



5.9 


V 



4.5 


-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5. 76 



5. 26 





2.0 


20.0 

M 



0.1 


0.1 




4.5 


20.0 

M 



0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

ViH 

20.0 

M 



0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 






M 

Quiescfent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 






M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25t: 

Ta=-40~+85T: 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



19 

75 


95 


Output rise time 

tTI.H 

4.5 



10 

15 


19 

ns 



6.0 



9 

13 


16 




2.0 



18 

75 


95 


Output fall time 

tjHI. 

4.5 



10 

15 


19 

ns 



6.0 



8 

13 


16 




2.0 



15 

100 


125 


Propagation time 
(L-H) 

tpi.H 

4.5 



11 

20 


25 

ns 



6.0 



10 

17 


21 




2.0 



18 

100 


125 


Propagation time 
(H-L) 

tpHL 

4.5 



11 

20 


25’ 

ns 



6.0 



9 

17 


21 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4050/MN74HC4050S 


MN74HC4050/MN74HC4050S 

Hex Logic Level Down Converter 


■ Description 

MN74HC4050/MN74HC4050S are non-inverted logic level down 
converts which function to correct input protection construction. 
This construction is used for the logic level converter, changing 
HIGH to LOW logic while it is not operated by LOW logic 
voltage. 

For example, 0-15V CMOS logic can be converted to 0-5V logic 
when a 5V power supply voltage is used. 

As for corrected input protection, input voltage can exceed the 
power supply voltage because the diode is not connected to Vcc- 
The zener diode connected to GND protects the input against 
plus-minus quiescent voltage, and can be used as a buffer without 
level conversion. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Same pin configura¬ 
tion and function as the standard CMOS logic 4000 family. 


■ Sckematic Diagram 


Input o 




Output 




P-3 



16-pin plastic DIL package 


P-4 



16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 



NC 

Y6 

A6 

NC 

Y5 

A5 

Y4 

A4 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5—7.0 

V 

Output voltage 

Vo 

-0.5~Vcc+0.5 

V 

Input voltage 

Vi 

-0.5-16 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc» Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC4050 

Ta=-40~-L60°C 

PD 

400 

mW 

Ta=-L60~-f85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4050S 

Ta=-40~-l-60°C 

PD 

275 

mW 

Ta=-L60~-h85°C 

Decrease to 200mW at the rate of 3.8mW/°C 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4050/MN74HC4050S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Output voltage 

Vo 


0~Vcc 

V 

Input voltage 

Vi 


0~15 

V 

Operating temperature range 

Ta 


-40~+85 

°c 



2.0 

0-1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 



" .—""1 

Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 

i 

Ta=25r 

Ta=-40 

'~+85t 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 


-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

ViH 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 


-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 


20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

ViL 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=:Vcc or GND 



±0.1 


±1.0 

M , 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



4.0 


40.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25t: 

Ta=-40~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



21 

75 


95 


Output rise time 

tiLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



13 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



5 

13 


16 




2.0 



39 

75 


95 


Propagation time 

(l-h: 

tPLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



10 

75 


95 


Propagation time 
(H-L) 

tPHL 

4.5 



8 

15 


19 

ns 



6.0 



6 

13 


16 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4051 /MN74HC4051S 


MN74HC4051/MN74HC4051S 


Single 8-Channel Multiplexer/Demultiplexer 


■ Description 

MN74HC4051/MN74HC4051S are an analog multiplexer which 
controls 8-channel analog switch with three input digital signal. 
Since each switch ON resitance is low, this chip can be connected 
to low impedance circuits. Pin configuration is same as the 
standard CMOS logic 4000 family. 


■ Truth Table 


I nput 

Channel 

INH 

C 

B 

A 

ON 

L 

L 

L 

L 

YO-Z 

L 

L 

L 

H 

Yl-Z 

L 

L 

H 

L 

Y2-Z 

L 

L 

H 

H 

Y3-Z 

L 

H 

L 

L 

Y4-Z 

L 

H 

L 

H 

Y5-Z 

L 

H 

H 

L 

Y6-Z 

L 

H 

H 

H 

Y7-Z 

H 

X 

X 

X 

All OFF 


Note: X: don’t care 

■ Logic Diagram 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4051 /MN74HC4051S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-f-7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 


Power 

dissipation 

MN74HC4051 

Ta=-40~+60t: 

Pd 

400 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4051S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=+60~+85t; 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


2.0~6.0 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t; 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

1 

max. 



2.0 


1.5 



1.5 


V 

Input HIGH voltage 

VlH 

4.5 


3.15 



3. 15 


V 



6.0 


4. 2 



4. 2 


V 



2.0 




0.3 


0.3 

V 

Input LOW voltage 

ViL 

4.5 




0.9 


0.9 

V 



6.0 




1.2 


1.2 

V 

Input current 

II 

6.0 

Vi = Vcc or GND 



±0. 1 


±1.0 

mA 




Vi=Vcc or GND 







Quiescent supply current 

Icc 

6.0 




8.0 


80.0 

mA 




Io=0 







Input/output off reak 

IS(off) 

6.0 

Vi = ViH or Vil 



±0.1 


±1.0 

M 

current 



|Vs|=Vcc or GND 









2.0 



1000 

2000 


3000 

a 



3.0 



200 

400 


600 

n 

On resistance 

Ron 


Vis = Vcc-GND 









4.5 



80 

160 


240 

D 



6.0 



60 

120 


130 

a 



2.0 



150 




n 

Variation of On 

ARo^v 

3.0 



25 




n 

resistance 


4.5 



10 




n 



6.0 



7 




a 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4051/MN74HC4051S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

! - 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t: 

Ta=-40-+85t: 

min. 

typ. 

max. 

min. 

max. 

Propagation time 
Vis-*-Vos (H-^L) 

tPHL 

2.0 

4.5 

6.0 

RL=lkn 

Cl=50pF 

INH=GND 

Input transition 

time = 15ns 



50 

10 

9 


65 

13 

11 

ns 

Propagation time 
Vis-*Vos (L-*’H) 

tPLH 

2.0 

4.5 

6.0 



50 

10 

9 


65 

13 

11 

ns 

Propagation time 
A,B,C->Vos (H-L) 

tPHL 

2.0 

4.5 

6.0 

Rl= un 

Cl=50pF 

INH=GND 



150 

30 

26 


190 

38 

33 

ns 

Propagation time 

. A,B,C-Vos (L-H) 

tPLH 

2,0 

4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Output Disable Time 
INH-^Vos(H) 

tPHZ 

2.0 

4.5 

6.0 

RL=lkn 

Ci.= 50pF 

INH=Vcc 



150 

330 

26 


190 

38 

33 

ns 

Output Disable Time 
INH^Vos(L) 

tPLZ 

2.0 

I 4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Output Enable Time 
INH-^Vos(H) 

tpZH 

2.0 

4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Output Enable Time 
INH->Vos(L) 

tpZL 

2.0 

4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Sine Wave Distortion 


2.0 

4.5 

6.0 

RL=iokn 

CL=50pF 
fi =lkHz 

Y = i-Vcc(P-P) 


0.1 




% 

Crosstalk 

2 channel 


2.0 

4.5 

6.0 

RL=lkn 

Y=l'Vcc(P-P) 


t.b.f 




MHz 

Crosstalk 

(Address Input-^Output) 


2.0 

4.5 

6.0 

RL=iokn 

Cl=50pF 

INH or A,B,C=Vcc 


t.b.f 




mV 

Feedthrough 

(OFF) 


2.0 

4.5 

6.0 

Rl= 1 Okfl 

Y=i-Vcc (P-P) 
Cl=50pF 

INH=GND 


t.b.f 




MHz 

Frequency Response 


2.0 

4.5 

6.0 

RL=lkn 

INH=+Vcc (P-P) 


t.b.f 




MHz 


Panasonic 


— 386 — 





High-Speed CMOS Logic MN74HC Series 


MN74HC4051 /MN74HC4051S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 

(Fig. 1) Progation Delay Time, Output Disable/ (Fig. 2) Sine Wave Distortion, Feedthrough, 

Enable Time, Crosstalk Measuring Circuit Frequency Response Measuring Circuit 



(Fig. 3) Crosstalk Measunng Cirucit 




20 log=-50dB 

Vis 


2. Waveforms 



— 387 


Panasonic 






High-Speed CMOS Logic MN74HC Series 


MN74HC4052/MN74HC4052S 


MN74HC4052/MN74HC4052S 

Dual 4-Chaimel Analog Multiplexer/Demultiplexer 

■ Description p .3 

MN74HC4052/MN74HC4052S are dual 4-channel multiplexer/ 
demultiplexer for analog or digital signals. The switch to each 

channel become ON with the control signal. Since each switch ON ^,--33 

resitance is low, it can be connected to low impedance circuits. Pin 
configuration is same as standard CMOS logic 4000 family. 


Truth Table 




6 O O O O O 


ZB Y3B Y2B YIB YOB Y3A Y2A YIA YOA ZA 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4052/MN74HC4052S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

r 

Power 

dissipation 

MN74HC4052 

Ta=-40~-|-60t: 

Pd 

400 

mW 

Ta=+60~-|-85'C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4052S 

Ta=-40~4-60‘C 

Pd 

275 

mW 

Ta=+60~+85r 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


o 

1 

b 

V 

Input/output voltage 

Vi, Vo 


o 

1 

C 

o 

o 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

o 

o 

o 

o 

ns 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

13=25^ 

Ta=-40~+85t: 

min. 

typ. 

max. 

min. 

max. 



2.0 


1.5 



1.5 


V 

Input HIGH voltage 

ViH 

4.5 


3. 15 



3. 15 


V 



6.0 


4.2 



4.2 


V 



2.0 




0.3 


0.3 

V 

Input LOW voltage 

VlL 

4.5 




0.9 


0.9 

V 



6.0 




1.2 


1. 2 

V 

Input current 

I I 

6.0 

Vi = Vcc or GND 



±0. 1 


±1.0 

mA 




Vi= Vcc or GND 







Quiescent supply current 

I cc 

6.0 




8.0 


80.0 

mA 




Io=0 







Input/output off reak 

tjHL 

6.0 

Vi = ViH or ViL 



±0.1 


±1.0 

mA 

current 



Vs 1= Vcc or GND 









2.0 



1000 

2000 


3000 

a 



3.0 



200 

400 


600 

n 

On resistance 

Ron 

4.5 

Vis: Vcc~GND 


80 

160 


240 

n 



6.0 



60 

120 


180 

n 



2.0 



150 




a 



3. 0 



25 




a 

Variation of On 

ARon 









resistance 


4.5 



10 




Cl 



6.0 



7 




n 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4052/MN74HC4052S 


■ AC Characteristics (GND=OV, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25'C 1 

Ta=-40~+85t| 

min. 

typ. 

max. 

min. 

max. 

Propagation time 
Vis'^V os (H-»L) 

tPHL 

2.0 

4.5 

6.0 

R L= 1 kO 

Cl=50pF 

INH=GND 

Input transition 

time=15ns 



50 

10 

9 


65 

13 

11 

ns 

Propagation time 

Vis-Vos 

tPLH 

2.0 

4.5 

6.0 



50 

10 

9 


65 

13 

11 

ns 

Propagation time 

A, B, -Vos(H—L) 

tPHL 

2.0 

4.5 

6.0 

RL=lka 

Cl=50pF 

INH=GND 



150 

30 

26 


190 

38 

33 

ns 

Propagation time 

A, B, -Vos(L-H) 

tpLH 

2.0 

4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Output Disable Time 
INH-^Vos(H) 

tpHZ 

2.0 

4.5 

6.0 

RL=ikn 

Cl=50pF 

INH=Vcc 



150 

30 

26 


190 

38 

33 

ns 

Output Disable Time 
INH-^Vos(L) 

tPLZ 

2.0 

4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Output Enable Time 
INH-^Vos(H) 

tpZH 

2.0 

4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Output Enable Time 
INH-^Vos(L) 

tPZL 

2.0 

4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Sine Wave Distortion 


2.0 

4.5 

6.0 

RL=10kn 

Cl=50pF 

(i=l H ,Y=lVcc(P-P) 


0.1 




ns 

Crosstalk 

2 channel 


2.0 

4.5 

6.0 

Rl= 1 kn 

Y=iVcc(P-P) 


t.b.f 




% 

Crosstalk 

(Address Input->0utput) 


2.0 

4.5 

6.0 

RL=iokn 

Cl=50pF 

INH or A B, C=Vcc 


t.b.f 




mV 

Feedthough 

(OFF) 


2.0 

4.5 

6.0 

RL=10kn 

Cl=50pF 

lNH=GND,Y=iVcc(P-P) 


t.b.f 




MHz 

Frequency Response 


2.0 

4.5 

6.0 

RL=lkn 

INH=i-Vcc(P-P) 


t.b.f 




MHz 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4052/MN74HC4052S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 

(Fig. 1) Propagation Delay Time, Output Disable/ (Fig. 2) Sine Wave Distortion, Feedthrough, 

Enable Time, Crosstalk Measuring Circuit Frequency Response Measuring Circuit 




2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4053/MN74HC4053S 


MN74HC4053/MN74HC4053S 

Triple 2-Channel Analog Multiplexer/Demultiplexer 


■ Description 

MN74HC4053/MN74HC4053S are triple 2-channel multiplexers/ 
demultiplexers for analog or digital signals. The switch to each 
channel becomes ON with the control signal. Since each switch 
ON resitance is low, it can be connected to low impedance circuits. 
Pin configuration is same as standard CMOS logic 4000 family. 


■ Truth Table 


Input 

Channel ON 

INH 

Sa 

L 

L 

YOA-ZA 

L 

H 

YIA-ZA 

H 

X 

All OFF 


Note: 

1. X: don’t care 



■ Logic Diagram 



Pin Configuration (top view) 


yib[T 

yob|T 

Y1C[3 

zc\± 

yoc|T 

e (6 

gnd|T 

gnd[T 


2x3 

Analog 

Multiplexer 


HVcc 
-IHZB 
- HZA 
-^YIA 
I2]Y0A 

nisA 

I^Sb 

USc 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4053/MN74HC4053S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

"C 

Power 

dissipation 

MN74HC4053 

Ta=-40~-h60r 

Pd 

400 

mW 

Ta=+60~+85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4053S 

Ta=-40—f-60t: 

Pd 

275 

mW 

Ta=+60~+85'C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


2.0~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 


Temperatu 

re 


Unit 

Ta=25'C 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 



2.0 


1.5 



1.5 


V 

Input HIGH voltage 

ViH 

4. 5 


3.15 



3. 15 


V 



6.0 


4.2 



4. 2 


V 



2.0 




0.3 


0.3 

V 

Input LOW voltage 

Vir 

4.5 




0.9 


0. 9 

V 



6.0 




1. 2 


1. 2 

V 

Input current 

I I 

6.0 

Vi = Vcc or GND 



±0. 1 


±1.0 

1_I_ 

ma 




V,= Vcc or GND 







Quiescent supply current 

I cc 

6.0 




8.0 


80.0 

mA 




Io=0 





_1 


Input/output off reak 

Is (off) j 

6.0 

Vi=ViH or Vi L 



±0.1 


±1.0 

fJiA 

current 



Vs l=Vcc or GND 









2.0 



1000 

2000 


3000 

D 



3.0 



200 

400 


600 

a 

On resistance 

Ron 


Vis: Vcc~GND 









4.5 



80 

160 


240 

a 



6.0 



60 

120 


180 

a 



2.0 



150 




a 

Variation of On 

ARox 

3.0 



25 




a 

resistance 


4.5 



10 




a 



6.0 



7 




a 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4053/MN74HC4053S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

j 

Temperature 

Unit 

Ta=25r 

Ta=-40~+85t 

min. 

typ. 

max. 

min. 

max. 

Propagation time 
Vis-Vos(H-L) 

tpHL 

2.0 

4.5 

6.0 

Ri = ikn 

Ci = 50pF 
! INH=GND 

Input transition 

time=15ns 


5 

50 

10 

9 


65 

13 

11 

ns 

Propagation time 

Vis -Vos (L-'H) 

tPLH 

2.0 

4.5 

6.0 


4 

50 

10 

9 


65 

13 

11 

ns 

Propagation time 

A, B, -Vos(H-L) 

tpHL 

2.0 

4.5 

6.0 

RL=lkn 

Ci = 50pF 

INH= GND 


17 

150 

30 

26 


190 

38 

33 

ns 

Propagation time 

A, B, -Vos(L-H) 

tpLH 

2.0 

4.5 

6.0 


14 

150 

30 

26 


190 

38 

33 

ns 

Output Disable Time 
INH^Vos(H) 

tPHZ 

2.0 

4.5 

6.0 

Rl= 1 kH 

Ci=50pF 

INH=Vcc 


18 

150 

30 

26 


190 

38 

33 

ns 

Output Enable Time 
INH-^Vos(L) 

tpLZ 

2.0 

4.5 

6.0 


15 

150 

30 

26 


190 

38 

33 

ns 

Output Enable Time 
INH^Vos(H) 

tpZH 

2.0 

4.5 

6.0 


14 

150 

30 

26 


190 

38 

33 

ns 

Output Disable Time 
INH-^Vos(L) 

tpZL 

2.0 

4.5 

6.0 


15 

150 

30 

26 


190 

38 

33 

ns 

Sine Wave Distortion 


2.0 

4.5 

6.0 

RL=10kn 

Cl =50pF 

fi=lkHz,Y=i-Vcc(P-P) 


0.1 



■ 

% 

Crosstalk 

2 channel 


2.0 

4.5 

6.0 

Ri = lkn 

Y= IVcc(P-P) 


t.b.f 




MHz 

Crosstalk 

(Address Input-^Output) 


2.0 

4.5 

6.0 

Ri.= iokn 

Ci,=50pF 

INH or A B, C=Vct 


t.b.f 




mV 

Feedthrough 

(OFF) 


2.0 

4.5 

6.0 

Ri=iokn 

Ci,= 50pF 

INH=GND, 

Y=iVcc(P-Pi 


t.b.f 




MHz 

Frequency Response 


2.0 

4.5 

6.0 

Ri,= ikn 

INH= i Vtt(P-P) 


t.b.f 




MHz 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4053/MN74HC4053S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 

(Fig. 1) Propagation Delay Time, Output Disadle 
/Enable Time, Crosstalk Measuring Circuit 


(Fig. 2) Sine Wave Distortion, 

Feedthrough, Frequency Response 
Measunng Circuit 



20 1og^ =-3dB 



(Fig. 3) Crosstalk Measunng Cirucit 




20 log=-50dB 

» 1 s 


2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4060/MN74HC4060S 


MN74HC4060/MN74HC4060S 

14-Stage Ripple-Carry Binary Counter 


■ Description 

MN74HC4060/4060S are high-speed 14-stage ripple-carry counter. 
This counter provides increments on the falling edge of clock 
input. The clear input operates in the counter, and all outputs 
become “L” regardless of the clock, when the clear input is “H”. 
The clock line is provided with 2-input terminal, which makes the 
connection with RC or crystal oscillation easy. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 familiy. 



Pin Configuration (top view) 


Truth Table 



Output State 


No Change 
Advance to next state 
All outputs are Low 


1. _/ ; The rise of clock from “L” to “H” 

2. “\_ : The fall of clock from “H” to “L” 

3. X : Don’t care. 


Logic Diagram 



Q13 

Q12 

QIO 

Q14 


Q8 

Q6 


Q9 

Q5 


RESET 

Q7 


CLK 

Q4 

CLK2 

CLKl 



11 ^ 

■bhE 



Q14 QIC Q9 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4060/MN74HC4060S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~-L7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IfK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc» Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC4060 

Ta=-40~-h 60*^0 

Pd 

.400 

mW 

Ta=-f60~-f85°C 

Decrease to 200m Watt the rate of 8mW/°C 

MN74HC4060S 

Ta+-40~-f-60®C 

Pd 

275 

mW 

Ta=+60~-f85°C 

Decrease to 200m Watt the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operation supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

°c 



2.0 

0-1000 


Input nse and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

o 

1 

o 



■ DC Characteristics (GIMD=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25°C 

o 

1 

II 

-±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

V,H 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

/xA 

1.9 

2.0 


1.9 





4.5 

V,H 

-20.0 

fxA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

(xA 

5.9 

6.0 


5.9 


V 



4.5 

VlL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

fxA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

fxA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

(xA 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=^ 

^cc or GND 



±0.1 


±1.0 

fxA 

Quiescent supply current 

Icc 

6.0 

VI=Vcc 

or GND, Io=0 



8.0 


80.0 

IxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4060/MN74HC4060S 


AC Characteristics (GND=0V, input transistion tiem ^6ns, Cl=50pF) 


Symbol Test 


Temperature 

Ta=25°C |Ta=-40~+85°c' Unit 

min. I typL I max. min. I max. 


95 



















High-Speed CMOS Logic MN74HC Series 


MN74HC4060/MN74HC4060S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH.tpHt) 2 . Switching Waveforms 



tPLH tPHL 
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High-Speed CMOS Logic MN74HC Series 


MN74HCT4060/MN74HCT4060S 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74Ha4060/MN74HCT4060S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

V,, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc. Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

X 

Power 

dissipation 

MN74HCT4060 

Ta=-40~±60°C 

Pd 

400 

mW 

Ta=+60~+85°C 

Decrease to 200m Watt the rate of 8mW/°C 

MN74HCT4060S 

Ta+-40~+60°C 

Pd 

275 

mW 

Ta=+60~+85°C 

Decrease to 200m Watt the rate of 3.8mW/®C 


■ Operating Conditions 


Parameter 

Symbol | 

1 Vcc(V) 1 

Rating 

Unit 

Operation supply voltage 



4.5-5.5 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

X 

Input rise and fall time 

tr, tf 

4.5 . 


ns 


M DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25°C 

II 

1 

-±85X 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




4.5 










Input HIGH voltage 

ViH 

1 

5.5 




2.0 



2.0 


V 



4.5 










Input LOW voltage 

ViL 

5.5 






0.8 


0.8 

V 



4.5 

ViH 

-20.0 

fxA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 


or 








V 



4.5 

V,L 

-4.0 

mA 

3.86 



3.76 





4.5 

V,H 

20.0 

fxA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 


or 








V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 


Input current 

II 

5.5 

V,=Vcc or GND 



±0.1 


±1.0 

fxA 

Quiescent supply current 

Icc 

5.5 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

fxA 
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High-Speed CMOS Logic MN74HC Series 


MN74HCT4060/MN74HCT4060S 


B AC Characteristics (GNP=0V, Input transistion tiem ^6ns, Cl=50pF) 






Temperature 


Parameter 

Symbol 


Ta=25°C 1 



Unit 






max. 




Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 

Output fall time 

txHL 

4.5 



6 



19 

ns 

Propagation time 

CLK-^Q4 

(L-^H) 

tpLH 

4.5 




66 


83 

ns 

Propagation time 

CLK-^Q4 

(H-^L) 

tpHL 

4.5 




66 


83 

ns 

Propagation time 
Qn-»Qn+1 
(L-^H) 

tpLH 

4.5 




20 


25 

ns 

Propagation time 

Qn-»Qn+l 

(H->L) 

tpHL 

4.5 




20 


25 

ns 

Propagation time 

RESET->Qn 

(H->L) 

tpHL 

4.5 




30 


38 

ns 

Minimum pulse width 

tw 

4.5 




20 


25 

ns 

Minimum recovery time 

trem 

4.5 




15 


19 

ns 

Maximum clock 
frequency 

fmax 

4.5 


30 



24 


MHz 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HCT4060/MN74HCT4060S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit (tpLH.tpHL) 2 . Switching Waveforms 


^6ns =6ns 



tPLH tPHL 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4066/MN74HC4066S 


MN74HC4066/MN74HC4066S 

Quad Analog Switch 


■ Description 

MN74HC4006/MN74HC4066S are quad independant bidirectional 
analog.switch. When inhibit input (INH) is “H”, the state between 
switch input and output becomes LOW impedance (ON). When 
inhibit input is “L”, it becomes HIGH impedance (OFF). Pin 
configuration is same as standard CMOS logic 4000 family. 


■ Schematic Diagram 


Vcc Vcc 




Pin Configuration (top view) 

YoU 


HVcc 

zo[7 

1 

UlNHO 

zi(T 

1/ r' 

UlNHS 

YljT 


hiys 

inhi|T 

-j . 

I0]Z3 

INH2U 


^Z2 

gnd|T 

—1 _ 

1]Y2 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi,V o 

—0.5~ Vcc + 0.5 

V 

Input protection diode current 

I IK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc.Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65—hl50 

°C 

Power 

dissipation 

MN74HC4066 

Ta=-40~+60”C 

Pd 

400 

mW 

Ta=+60—f-SS^C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4066S 

Ta=-40~+60“C 

Pd 

275 

mW 

Ta=-h60~+85‘“C 

Decrease to 200mW at the rate of 3.8mW/°C 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4066/MN74HC4066S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


2.0~6.0 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~ + 85 

r 



2.0 

0-1000 

ns 

Input rise and fall time 

tntf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 






Temperature 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

73=25^ 

Ta=-40~+85’C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 


1.5 




1.5 


V 

Input HIGH voltage 

ViH 

4.5 


3. 15 




3.15 


V 



6.0 


4.2 




4. 2 


V 



2.0 





0.3 


0.3 

V 

Input LOW voltage 

ViL 

4.5 





0.9 


0.9 

V 



6.0 





1.2 


1.2 

V 

Input current 

II 

6.0 

Vi = Vcc or GND 



±0. 1 


±1.0 

ma 

Quiescent supply current 



V i=Vcc or GND 








Icc 

6.0 




2.0 


20.0 

M 


Io=0 

Input/output off reak 
current 

Is(off) 

6.0 

V 1 =V iH or V iL 

IVsl = Vcc or GND 



±1.0 


±0.1 

M 



2.0 




1000 

2000 


3000 

a 



3.0 




200 

400 


600 

a 

On resistance 

Ron 

4.5 

Vis ; Vcc-GND 



80 

160 


240 

a 



6.0 




60 

120 


180 

a 



2.0 




150 




a 

Variation of On resist¬ 

A Ron 

3.0 




25 




a 

ance 

4.5 




10 




a 



6.0 




7 




a 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4066/MN74HC4066S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, C|.=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25t 

Ta=-40~+85'C 

min. 

typ. 

max. 

min. 

max. 

Propagation time 

(H-L) 

tpHL 

2.0 

4.5 

6.0 

Rl =lkC 

Cl=50pF 

INH = Vcc 

Input transition 

time= 15ns 



50 

10 

9 


65 

13 

11 

ns 

Propagation time 

(L-H) 

tPLH 

2.0 

4.5 

6.0 



50 

10 

9 


65 

13 

11 

ns 

3-state propagation time 
(H-Z) 

tPHZ 

2.0 

4.5 

6.0 

Ri-ikn 

Cl=50pF 



150 

30 

26 


190 

38 

33 

ns 

3-State propagation time 

(Z-H) 

tpZH 

2.0 

4.5 

6.0 

Y=Vcc 

R l-*GND 



150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(L-Z) 

tPLZ 

2.0 

4.5 

6.0 

RL=10kn 

Cl = 50pF 

Y = GND 

Rl^Vcc 



150 

30 

26 


190 

38 

33 

ns 

3-state propagation time 

(Z-L) 

tpZL 

2.0 

4.5 

6.0 



150 

30 

26 


190 

38 

33 

ns 

Sine Wave Distortion 


2.0 

4.5 

6.0 

RL=iokn 

Cl=50pF 
f i=lkHz 

Y=lVcc(P-P) 


0.1 




% 

Crosstalk 

2 channel 


2.0 

4.5 

6.0 

PL=ikn 

Y= -J-VccCP-P) 


t.b.f 




MHz 

Crosstalk 

INH^Vss 


2.0 

4.5 

6.0 

RL=10kn 

Cl=50pF 

INH=Vcc 


t.b.f 




mV 

Feedthrough 


2.0 

4.5 

6.0 

RL=lkn 

Cl=50pF 

INH=GND 

Y=iVcc(P-P) 


t.b.f 




MHz 

Frequency Response 


2.0 

4.5 

6.0 

RL=lkn 

INK = Vcc 


t.b.f 




MHz 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4066/MN74HC4066S 


• Switching Time Measunng Circuit and Waveforms 
1. Measuring Circuit (tpLH.tpHL) 

(Fig. 1) Propagation Delay Time, Crosstalk 
Measunng circuit 


(Fig. 2) Sine Wave Distortion, Feedthrough 
Measuring Circuit 



(Fig. 3) Crosstalk Measunng Circuit 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4075/MN74HC4075S 


MN74HC4075/MN74HC4075S 

Triple 3-Input OR Gates 


■ Description 

MN74HC4075/MN74HC4075S contain three 3-input positive isola¬ 
tion OR gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to minimum. LS TTL 10-inputs can be 
directly driven. Resistors and diodes are provided in Vcc and 
GND for protection of the input/output against damage by static 
electricity. Same pin configuration and function as the standard 
CMOS 4000 logic family. 


■ Logic Diagram (1 gate) 


-o Y1 



Pin Configuration (top view) 



■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

msEM 

— 0.5~Vcc + 0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 


±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

X 

Power 

dissipation 

MN74HC4075 


Pd 

400 

mW 


Decrease to 200mW at the rate of 8mW/°C 

MN74HC4075S 

Ta=-40~+60’C 

Pd 

275 

mW 

Ta=+60~+85"C 

Decrease to 200mW at the rate of 3.8mW/®C 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4075/MN74HC4075S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi. Vo 


0 — Vcc 

V 

Operating temperature range 

Ta 


-40-4-85 

“C 



2.0 

0-1000 

ns 

Input rise and fall time 

tr.tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25"C 

Ta=-40~485°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

VlH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

1 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

1 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

1 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

ViL 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 


4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta = 25“C 

Ta=-40~+85'C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tlLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 



25 

75 


95 


Propagation time 

(L-H) 

tPLH 

4.5 



8 

15 


19 

ns 


6.0 



7 

13 


16 




2.0 



25 

75 


95 


Propagation time 
(H-L) 

tpHL 

4.5 



8 

15 


19 

ns 


6.0 1 



7 ! 

13 


16 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4078/MN74HC4078S 


MN74HC4078/MN74HC4078S 

8-Input NOR Gate 


■ Description 

MN74HC4078/MN74HC4078S contain 8-input positive isolation 
NOR gate circuits. 

Adoption of a silicon gate CMOS process has resulted in low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. Input/output transfer 
characteristics have been improved by applying a buffer to the gate 
output, and fluctuation of transfer time due to increased load 
capacitance is limited to the minimum. LS TTL 10-inputs can be 
directly driven. Resistors and diodes are provided in Vqd and Vss 
for protection of the input/output against damage by static 
electricity. Same pin configuration and function as the standard 
CMOS 4000 logic family. 


■ Logic Diagram 





■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi. Vo 

-0.5~Vcc + 0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc.Ignd 

±50 

mA 

Storage temperature range 

T stg 

-65~±150 

“C 

\ 

MN74HC4078 

Ta=-40~ + 60"C 

Pd 

400 

mW 

Power 

Ta=+60—[-85°C 

Decrease to 200mW at the rate of 8mW/°C 

dissipation 

MN74HC4078S 

Ta=-40~+60“C 

Pd 

275 

mW 


Ta = -l-60—h SS'C 

Decrease to 200mW at the rate of 3.8mW/°C 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4078/MN74HC4078S 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4-6.0 

V 

Input/output voltage 

Vi.Vo 


0 —Vcc 

V 

Operating temperature range 

Ta 


-40~+85 

“C 



2.0 

0~1000 

ns 

Input rise and fall time 

tr,tf 

4.5 

0-500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

V, 

lo 


Ta=25“C 

Ta=-40“C-f85G 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

VlL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 

0.1 

1.9 

0.1 




4.5 

ViH 

-20.0 

M 

4.4 

4.5 

0.1 

4.4 

0.1 


Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 

0.1 

5.9 

0.1 

V 



4.5 

ViL 

-4.0 

mA 

1 

3.86 


0.32 

3.76 

0.37 




6.0 


-5.2 

1 

mA 

5.36 


0.32 

5.26 

0.37 




2.0 1 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

V,H 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

Vo I 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

V,L 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi==Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND,Io=0 



2.0 


20.0 

M 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25‘’C 

Ta--40~+85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 




2.0 



25 

75 


95 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 



6.0 



7 

13 


16 




2.0 



20 

75 


95 


Output fall time 

tTHL 

4.5 



7 

15 


19 

ns 



6.0 



6 

13 


16 




2.0 




125 


155 


Propagation time 
(L-H) 

tPLH 

4.5 



15 

25 


31 

ns 


6.0 




21 


26 




2.0 




125 


155 


Propagation time 
(H-L) 

tPHL 

4.5 



13 

25 


31 

ns 



6.0 




21 


26 
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High-Speed CMOS Logic MN74HC Series mn7 


MN74HC4301/MN74HC4301S 

TTL Input Octal TRI-STATE Latch with Inverting Outputs 

■ Description p-S 

MN74HC4301/MN74HC4301S contain TTL input octal tri-state 
latches with inverting outputs. All inputs are compatible with TTL 
logic level: 0.8V or less is logic “0” and 2.0V or more logic “1”. 

High output driving capacity and tri-state output driving capacity 

and tri-state output are suited for the use of common bus line in VBSPSR 

the bus utilized system. When output disable input is “L”, and ^ sAil 

latch enable input is “H”, data input is inverted and transferred to || 11 

output. 

When latch enable is “L”, data input is maintained as is until when 

latch enable input becomes “H” again. 20-pin plastic 

When output disable input is “H”, all outputs become high 
impedance state regardless of other inputs or data hold circuits. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 

CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can S MB 

be directry driven. Resistors and diodes are provided in Vcc and ^ 

GND to protect the input/output from damage by static electricity. 

Same pin configuration and function as the standard 54LS/74LS 20 -pin Panafiat package (SO- 20 DI 

logic family. - 


MN74HC4301 /MN74HC4301S 


20-pin plastic OIL package 




Pin Configuration (top view) 


Truth Table 


Enable 

D 

H 

H 

H 

L 

L 

X 

X 

X 


1 . X: Either HIGH or LOW; it doesn t matter 

2. Hi-Z: High impedance 

3. Qq: O level prior to determination of input condition shown 

table 


Logic Diagram 



Output 

ControP 


DO D1 D2 D3 D 

? 9 ? 9 ^ 


-D '-D “-D '-D “-D l-D '-D l-p 

G^i G^n G^“i G^n G^n g^i g®i g® 


















High-Speed CMOS Logic MN74HC Series 


MN74HC4301 /MN74HC4301S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage . 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc-P0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

I OK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC4301 

Ta=-40—|-60“C 

Pd 

400 

mW 

Ta=+60~ + 85r 

Decrease to 200mW at the rate of 8mW/°C 

MN74 HC4301S 

Ta=-40~ + 60"C 

Pd 

275 

mW 

Ta=+60~+85t 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


4.5~5.5 

V 

Input/output voltage 

o 

> 

> 


0—Vcc 

V 

Operating temperature range 

TA 


-40~±85 

r 

Input rise and fall time 

tr, tf 

4.5 

0~500 

ns 


■ DC Characteristics (GND=0V) 


' 


Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25“C 

Ta=-4(K±85°C 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 




4.5 










Input HIGH voltage 

ViH 

5. 5 




2.0 



2.0 


V 



4.5 










Input LOW voltage 

ViL 

5.5 






0.8 


0.8 

V 



4.5 

ViH 

-20. 0 

//A 

4.4 

4. 5 


4.4 


V 

Output HIGH voltage 

V OH 


or 






3. 76 





4.5 

Vn. 

-6.0 

mA 

3.86 




V 


VoL 

4.5 

ViH 

20.0 

fXk 


0.0 

0. 1 


0.1 

V 

Output LOW voltage 


or 






4.5 

ViL 

6.0 

mA 



0.32 


0.37 

V 

Input current 

II 

5.5 

Vi=Vccor GND 



±0. 1 


±1.0 

mA 

3-state output off state 
current 

loz 

5.5 

Vi = ViH or V il 

V o=V cc or GND 



±0. 5 


±5.0 

mA 

Quiescent supply current 

Icc 

5.5 

Vi = Vcc or GND, Io = 0 



8.0 


80. 0 

mA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4301 /MN74HC4301S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature Condition 

Unit 

Ta=25'C 

Ta=-40~+85t 

1 

min. 

typ. 

1 

max. 

min. 

max. 

Output rise time 

tri.H 

4.5 



8 

15 


19 

ns 

Output fall time 

trHi. 

4.5 



7 

15 


19 

ns 

Propagation time 

D-«Q (L-H) 

tPLH 

4.5 



10 

20 


25 

ns 

Propagation time 

D—Q (H->L) 

trHi- 

4.5 



14 

25 


31 

ns 

Propagation time 
enable G->^(L-»H) 

tPLH 

4.5 



12 

25 


31 

ns 

Propagation time 

enable Q(H^L) 

tl>Hl. 

4.5 



17 

30 


38 

ns 

3-state propagation time 

(H-Z) 

tPHZ^ 

4.5 

Ri. = lkn 


15 

25 1 


31 

ns 

3-state propagation time 

(L-Z) 

tlMV- 

4.5 

Ri = IkO 


15 

25 


31 

ns 

3-State propagation time 

(Z-*H) 

tl'ZH 

4.5 

Ri=lka 


10 

20 


25 

ns 

3-state propagation time 

(Z-L) 

tlVl 

4.5 

Ri = ikn 


18 

30 


38 

ns 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4301 /MN74HC4301S 


• Switching Time Measuring Circuit and Waveforms 

[l] tTLH, tXHL, tPLH/tPHL (D-^Q) 

1. Measuring Circuit 2. Waveforms 


V(c 



[ 2 ] tPLH / tPHL (EG—♦Q) 
1. Measuring Circuit 



2. Waveforms 



Output Q 



( 3 ] tPH7, tpZH 


1. Measuring Circuit 



2. Waveforms 



1. Measuring Circuit 


2. Waveforms 


Vcc See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series mn? 


MN74HC4302/MN74HC4302S 


MN74HC4302/MN74HC4302S 


TTL Input Octal TRI-STATE Latches 

■ Description 

MN74HC4302/MN74HC4302S contain TTL input octal tri-state 
latches with outputs. All inputs are compatible with TTL logic 
level: 0.8V or less is logic “0” and 2.0V or more logic “1”. High 
output driving capacity and tri-state output driving capacity and 
tri-state output are suited for the use of common bus line in the bus 
utilized system. When output disable input is “L”, and latch enable 
input is “H”, data input is inverted and transferred to output. 
When latch enable is “L”, data input is maintained as is until when 
latch enable input becomes “H” again. 

When output disable input is “H”, all outputs become high 
impedance state regardless of other inputs or data hold circuits. 
Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directry driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 


■ Truth Table 


Output Control 


L 

L 

L 

_ 


1. X: Either HIGH or LOW; it doesn t matter 

2. Hi-Z: High impedance 

3. Oq: O level prior to determination of input condition shown in 

table 

■ Logic Diagram 


Enable G 

D 

H 

H 

H 

L 

L 

X 

X 

X 



20-pin plastic OIL package 




20-pin Panaflat package (SO-20D) 


Pin Configuration (top view) 




D Hd Hd HD HD HD HD HD 


G^h G^h Lg^ l G^h 1 G^h I G^h I g^ 


Q2 Q3 Q4 Q 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4302/MN74HC4302S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~ + 7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

+ 35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65-±150 

“C 

Power 

dissipation 

MN74HC4302 

Ta=-40~+60°C 

Pd 

400 

mW 

Ta=+60~+85°C 

Decrease to 200mW at the rate of 8mW/°C 

MN74Ha302S 

Ta=—40~H-60°C 

Pd 

275 

mW 

Ta=4-60~-f85t 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc 

Rating 

Unit 

Operating supply voltage 

Vcc 


4.5 ~ 5.5 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40—h85 

“C 

Input rise and fall time 

tr, tf 

4.5V 

0~500 

ns 


■ DC Characteristics (GIMD=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25r 

Ta=-40~+85-c| 

Unit 

min. 

typ. 

max. 

min. 

max. 

Input HIGH voltage 

VlH 

4.5 

5.5 




2.0 



2.0 


V 

Input LOW voltage 

V,, 

4.5 

5. 5 






0.8 


0.8 

V 

Output HIGH voltage 

VoH 

4.5 

4.5 

1 - 

ViH 

or 

Vii 

-20. 0 

-6.0 

/^A 

mA 

4.4 

3.86 

4.5 


4. 4 

3. 76 


V 

V 

Output LOW voltage 

Voi 

4.5 

4.5 

ViH 

or 

ViL 

20.0 

6.0 

//A 

mA 


0.0 

0. 1 

0. 32 


0.1 

0.37 

V 

V 

Input current 

II 

5.5 

Vi=Vccor GND 



±0. 1 


±1.0 

ma 

3-state output off state 
current 

loz 

5.5 

Vi = ViH or V il 

V ()=V cc or GND 



±0.5 


±5.0 

MA 

Quiescent supply current 

Icc 

5.5 

Vi = Vcc or GND, Io = 0 



8.0 


80.0 

MA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4302/MN74HC4302S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25t: 

Ta=-40~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 


Output rise time 

tTLH 

4.5 



7 

15 


19 

ns 

Output fall time 

tTHL 

4.5 



6 

15 


19 

ns 

Propagation time 

D-Q (L-*H) 

tPLH 

4.5 



11 

20 


25 

ns 

Propagation time 

D-Q (H-*L) 

tPHL 

4.5 



16 

30 


38 

ns 

Propagation time 
enable G-^Q(L-^H) 

tPLH 

4.5 



15 

25 


31 

ns 

Propagation time 
enable G^O(H^L) 

tPHL 

4.5 



15 

25 


31 

ns 

3-state propagation time 

(H-Z) 

1 

tpHZ 

4.5 

RL=lkfl 


10 

25 


31 

ns 

3-state propagation time 

(L-Z) 

tPLZ 

4.5 

Ri= ikn 


16 

30 


38 

ns 

3-state propagation time 

(Z-H) 

tpZH 

4.5 

Rl= ika 


9 

20 


25 

ns 

3-state propagation time 

(Z-L) 

tpZL 

4.5 

Rl= IkO 


18 

30 


38 

ns 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4302/MN74HC4302S 


• Switching Time Measuring Circuit and Waveforms 
[1] tTLH, tTHL, tPLH/tpHL(D-*Q) 

1. Measuring Circuit 

Vcc 



[2 ] tPLu/ tPHL (ENG-Q) 
1. Measuring Circuit 


2. Waveforms 

^6ns ^6ns 



2. Waveforms 



[3 ] tPHZ, tpZH 
1. Measuring Circuit 



[4 ] tPLZ, tpZL 
1. Measuring Circuit 

Vcc 




2. Waveforms 


^6ns ^6ns 



3V 

OV 

-Vcc 

VoL 

VOH 


«GND 


2. Waveforms 

See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4303/MN74HC4303S 


MN74HC4303/MN74HC4303S 


TTL Input Octal TRI-STATE D-Type FUp-Flops with Inverting Outputs 


■ Description 

MN74HC4303/MN74HC3403S are TTL input octal tri-state D- 
type flip-flop with inverting outputs. All inputs are compatible 
with TTL logic level; 0.8V or less is logic “0” and 2.0V or more 
logic “1”. High output driving capacity and tri-state output are 
suited for the use of common bus line in the bus utilized system D 
input data satisfying set-up time is inverted by the rising edge of 
clock input and trasferred to output. When output disable input is 
“H”, all outputs become high impedance regardless of other inputs 
or data hold circuits. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in V(X' ^nd 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 



■ Truth Table 


Input 

Output 

Output Control 

CLK 

D 

Q 

L 

7“ 

H 

L 

L 

y 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Hi-Z 


Note: 

1. jC; Data input is transferred to output on the positive-going 

edge from LOW to HIGH of the clock 

2. X: Either HIGH or LOW; it doesn’t matter 

3. Oq: O level prior to determination of input condition shown in 

table 

4. Hi-Z: High impedance 


■ Logic Diagram 


Pin Configuration (top view) 



DO D1 1)2 1)3 D4 D5 D6 D7 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4303/MN74HC4303S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

+ 70 

mA 

Storage temperature range 

Tstg 

-65~±150 

°C 

Power 

dissipation 

MN74HC4303 

Ta=-40~+60t: 

Pd 

400 

mW 

Ta=+60~ + 85r 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4303S 

Ta=-40~+60lC 

Pn 

275 

mW 

Ta=+60~-t-85t; 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


4.5~5.5 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 

Input rise and fall time 

tr,tf 

4.5 

0~500 

ns 


■ DC Characteristics (GND=0V) 





Test Conditions 

Temperature 


Parameter 

Symbol 

V cc 

(V) 

Vi 

lo 


Ta=25“C _| 

Ta=-4(h-+85'C 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 




4.5 











Input HIGH voltage 

ViH 

5.5 




2.0 




2.0 


V 



4.5 











Input LOW voltage 

ViL 

5.5 







0.8 


0.8 

V 



4.5 

VlH 

-20.0 

//A 

4.4 


4.5 


4.4 


V 

Output HIGH voltage 

VoH 


or 












4.5 

ViL 

- 6.0 

mA 

3. 86 




3. 76 


V 



4.5 

VlH 

20.0 

mA 



0.0 

0.1 


0.01 

V 

Output LOW voltage 

VoL 


or 












4.5 

VlL 

6.0 

mA 




0. 32 


0.37 

V 

Input current 


5.5 

Vi=Vccor GND 



±0.1 


1.0 

ma 

3-state output off state 
current 

loz 

5.5 

Vi = ViH or VII 

Vo=VccorGND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

5.5 

Vi = Vccor GND, 1 0=0 



8.0 

1 

1 

80.0 

ma 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4303/MN74HC4303S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta = 25t: 

Ta=-40 

~+85‘'C 

Unit 





min. 

typ. 

max. 

min. 

max. 


Output rise time 

tlLH 

4.5 



8 

15 


19 

ns 

Output fall time 

tjHL 

4.5 



6 

15 


19 

ns 

Propagation time 
CLK^Q (L-H) 

tpLH 

4.5 



13 

30 


38 

ns 

Propagation time 

CLK-»Q (H-»L) 

tpHL 

4.5 



18 

30 


38 

ns 

3-state propagation time 

(H-Z) 

tPHZ 

4.5 

Rl= ika 


18 

30 


38 


3-State propagation time 

(L-Z) 

tPLZ 

4.5 

Rl= 1 kn 


15 

25 


31 

ns 

3-state propagation time 

(Z->H) 

tpZH 

4.5 

Rl= Ikfi 


14 

25 


31 

ns 

3-state propagation time 

(Z-L) 

tpZL 

4.5 

RL=lkn 


14 

25 


31 

ns 

Minimum Set-up time 

tsu 

4.5 



2 

20 


25 

ns 

Minimum Hold time 

th 

4.5 



- 

0 



ns 

Maximum clock frequency 

fmax 

4.5 


30 

79 


24 


MHz 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4303/MN74HC4303S 


• Switching Time Measuring Circuit and Waveforms 
[1] tTLH, tTHL, tsu ,fmax, tPLH / tPHL (CLR—►Q) 

1. Measuring Circuit 2. Waveforms 


Vex 



^6ns ^6ns 



[ 2 ] tPHZ , tPZH 

1. Measuring Circuit 2. Waveforms 



[3] tPLZ, tpZL 
1. Measuring Circuit 


2. Waveforms 

See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4304/MN74HC4304S 


MN74HC4304/MN74HC4304S 


TTL Input Octal TRI-STATE Flip-Flops 

■ Description 

MN74HC4304/MN74HC4304S are TTL input octal tri-state D type 
flip-flop. All inputs are compatible with TTL logic level: 0.8V or 
less is logic “0” and 2.0V or more logic “1”. 

High output driving capacity and tri-state output are suited for the 
use of common bus line in the bus utilized system. D input data 
satisfying set-up time is transferred to output by the rising edge of 
clock input. When output disable input is “H”, all outputs become 
high impedance regardless of other inputs or data hold circuits. 
Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc ^nd 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS/74LS 
logic family. 




20-pin plastic OIL package 



20-pin Panaflat package (SO-20D) 



I Truth Table 

Input 

Output Control I CLK 


Pin Configuration (top view) 



Data input is transferred to output on the positive-going 
edge from LOW to HIGH of the clock 
Either HIGH or LOW; it doesn’t matter 
O level prior to determination of input condition shown in 
table 

High impedance 



Logic Diagram 




















High-Speed CMOS Logic MN74HC Series 


MN74HC4304/MN74HC4304S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc-f0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

+ 70 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HN4304 ^ 

Ta=-40~+60r 

Pd 

400 

mW 

Ta=+60~+85‘’C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4304S 

Ta=-40—heor 

Pd 

275 

mW 

Ta=+60~+85r 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


4.5~5.5 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

°C 

Input rise and fall time 

tr. tf 

4.5V 

0-500 

ns 


■ DC Characteristics (GND=OV) 


Parameter 

Symbol 

^±c 

(V) 

Test Conditions 

Temperature 

Unit 


lo i 


Ta=25”C 

T.= -40~+85'C 

Unit 

min. 

typ. 

max. 

min. 

max. 

Input HIGH voltage 

VlH 

4.5 

5.5 




2.0 



2.0 


V 

Input LOW voltage 

ViL 

4.5 

5.5 






0.8 

i - 

0.8 

V 

Output HIGH voltage 

_ 

VOH 

4.5 

4.5 

V IH 
or 

Vii 

-20. 0 

- 6.0 

mA 

4.4 

3.86 

4.5 


4. 4 

3.76 


V 

V 

Output LOW voltage 

< 

O 

r 

4.5 

4.5 

i VlH 
or 

1 Vii, 

20.0 

6. 0 

MA 

mA 


0. 0 

0. 1 

0.32 


0.1 

0. 37 

V 

V 

Input current 


5. 5 

Vi=Vccor GND 



±0. 1 


±0. 1 

MA 

3-state output off state 
current 

loz 

5.5 

V I = ViH or Vii 

Vo=Vcc or GND 



±0. 5 


±0.5 

mA 

Quiescent supply current 

Icc 

5.5 

Vi = Vcc or GND, Io = 0 



8.0 


80.0 

ma 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4304/MN74HC4304S 


■ AC Characteristics (GND=OV, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

73=2513 

T»=-40-'+85t 

Unit 




I 

min. 

typ. 

max. 

min. 

max. 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 

Output fall time 

tXHL 

4.5 



6 

I 

15 


19 

ns 

Propagation time 
CLK-^Q (L->H) 

tPLH 

4.5 



15 

30 


38 

ns 

Propagation time 

CLK-Q(h-L) 

tpHL 

4.5 



16 

30 


38 

ns 

3-state propagation time 

(H-Z) 

tPHZ 

4.5 

RL=lkn 


16 

20 


25 

ns 

3-State propagation time 

(L-Z) 

tPLZ 

4.5 

RL=lkn 


15 

20 


25 

ns 

3-state propagation time 

(Z-H) 

tpzH 

4.5 

RL=lkn 


14 

20 


25 

ns 

3-State propagation time 

(Z-L) 

tPZL 

4.5 

RL=lka 


14 

20 


25 

ns 

Minimum Set-up time 

tsu 

4.5 



2 

20 


25 

ns 

Minimum Hold time 

th 

4.5 



- 

0 



ns 

Maximum clock frequency 

fmax 

4.5 


30 

87 


24 


MHz 


Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4304/MN74HC4304S 


• Switching Time Measuring Circuit and Waveforms 
[1] tTLH, txHL, tsu, fmax, tPLH, tPHL(CLK—^Q) 

1. Measuring Circuit 2. Waveforms 


Vcc 



^6ns ^6ns 



[2] tPHZ, tpZH 

1. Measuring Circuit 


2. Waveforms 



[31 tPLZ, tPZL 

1. Measuring Circuit 2. Waveforms 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4305/MN74HC4305S 


MN74HC4305/MN74HC4305S 

TTL Input Octal TRI-STATE Inverting Buffers 


■ Description 

MN74HC43()5/MN74HC43()5S are TTL input octal tri-state invert¬ 
ing buffer. 

All inputs are compatible with TTL logic level: 0.8V or less is logic 
“0” and 2.0V or more is logic ‘T”. Large current output makes 
possible high-speed operation for driving a large capacity busline. 
It has input IG and 2G where output becomes enabled at LOW, 
and each can control 4 buffers. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc 
GND to protect the input/output from damage by static electricity. 



■ Truth Table 



Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4305/MN74HC4305S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

—0.5~ Vcc“h0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, loND 

±70 

mA 

Storage temperature range 

Tstg 

-65~ + 150 

“C 

Power 

dissipation 

MN74HC4305 

Ta=-40~+60“C 

Pd 

400 

mW 

Ta=+60~+85“C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4305S 

Ta=-40~-h60“C 

Pd 

275 

mW 

Ta=+60~+85“C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


4.5-5.5 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 

Input rise and fall time 

tr.tf 

4.5 

0-500 

ns 


■ DC Characteristics (GND=0V) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta = 25°C 

Ta=-40~+85‘C 

Unit 




Unit 

min. 

typ. 

max. 

min. 

max. 




4.5 











Input HIGH voltage 

ViH 

5.5 




2.0 




2. 0 


V 



4.5 











Input LOW voltage 

Vn 

5.5 







0.8 


0.8 

V 

Output HIGH voltage 


1 - 

4.5 

V,H 

-20. 0 

/^A 

4 4 


4 5 


4. 4 


V 

VOH 


or 








4.5 

Vn 

-6.0 

mA 

3.86 




3.76 


V 

Output LOW voltage 

VoL 

4.5 

ViH 

or 

20.0 

/.A 



0.0 

0. 1 


0.1 

V 



4.5 

Vn 

6.0 

_ J 

mA 

J 




0. 32 


0.37 

V 

Input current 

Ii 

5.5 

Vi=Vccor GND 



±0. 1 


±1.0 

ma 

3-state output off state 

loz 

5.5 

V 1 = ViH or VII 





±0. 5 


± 5.0 

/^A 

current 

1 Vo=Vcc or GND 







Quiescent supply current 

loc 

5.5 

Vi = Vcc or GND, Io = 0 



8.0 


80. 0 

ma 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4305/MN74HC4305S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25t: 

Ta=-40 

~+85t: 

Unit 




min. 

typ. 

max. 

min. 

max. 


Minimum Set-up time 

tTLH 

4.5 



8 

15 


19 

ns 

Output fall time 

tTHL 

4.5 



6 

15 


19 

ns 

Propagation time 

(L^H) 

tPLH 

4.5 



8 

20 


25 

ns 

Propagation time 

(H-L) 

tPHL 

4.5 



8 

20 


25 

ns 

3-state propagation time 

(H-Z) 

tPHZ 

4.5 

Rl= Ikfl 

i 

12 

25 


31 

ns 

3-State propagation tune 

(L-Z) 

tPLZ 

4.5 

Rl= Ikfl 


10 

25 


31 

ns 

3-state propagation time 

(Z-H) 

tpZH 

4.5 

RL=lka 


12 

20 


25 

ns 

3-state propagation time 

(Z-L) 

tPZL 

4.5 

RL=lka 


17 

— 

30 


38 

ns 


• Switching Time Measuring Circuit and Waveforms 
[1 } tXLH, tjHL, tPLH, tPHL 
1. Measuring Circuit 



2. Waveforms 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4306/MN74HC4306S 


MN74HC4306/MN74HC4306S 

TTL Input Octal TRI-STATE Buffer 


■ Description 

MN74HC4305/MN74HC4305S are TTL input octal tri-state buf¬ 
fer. 

All inputs are compatible with TTL logic level: ().8V or less is logic 
“(r and 2.0V or more is logic “1”. Large current output makes 
possible high-speed operation for driving a large capacity busline. 
It has input IG and 2G where output becomes enabled at LOW, 
and each can control 4 buffers. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in ^nd 
GND to protect the input/output from damage by static electricity. 




Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4306/MN74HC4306S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±35 

mA 

Supply current 

Icc, Ignd 

±70 

mA 

Storage temperature range 

Tstg 

-65~±150 

‘’C 

Power 

dissipation 

MN74HC4306 

Ta=-40~+60°C 

Pd 

400 

mW 

Ta=+60~ + 85t: 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4306S 

Ta=-40~+60t: 

Pd 

275 

mW 

Ta=+60~+85*C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


4.5-5.5 

V 

Input/output voltage 

Vi, Vo 


0~Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

”0 

Input rise and fall time 

tr, tf 

4.5 

o 

1 

o 

o 

ns 


■ DC Characteristics (GND=0V) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25t: 

Ta=-40~+85r 

Unit 

min. 

typ- 

max. 

min. 

max. 

Input HIGH voltage 

ViH 

4.5 

5.5 




2.0 



2.0 


V 

Input LOW voltage 

VlL 

4.5 

5.5 






0.8 


0.8 

V 

Output HIGH voltage 

VOH 

4.5 

4.5 

ViH 

or 

ViL 

-20.0 

-6.0 

mA 

mA 

4.4 

3.86 

4.5 


4. 4 

3.76 


V 

V 

Output LOW voltage 

VoL 

4.5 

4.5 

VlH 

or 

ViL 

20.0 

6.0 

mA 

mA 


0.0 

0. 1 

0. 32 


0. 1 

0. 37 

V 

V 

Input current 

II 

5.5 

Vi=Vccor GND 



±0. 1 


±1.0 

ma 

3-state output off state 
current 

loz 

5.5 

Vi = ViH or ViL 

V o=V cc or GND 



±0.5 


±5.0 

mA 

Quiescent supply current 

Icc 

5.5 

Vi = Vcc or GND, Io = 0 



8.0 


80. 0 

MA 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4306/MN74HC4306S 


■ AC Characteristics (GND=0V, Input transition time ^6ns, Cl=50pF) 



r—.. 

Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25‘C 

Ta=-40 

'~+85t 

Unit 




min. 

typ. 

max. 

min. 

max. 


Output rise time 

tTLH 

4.5 



8 

15 


19 

ns 

Output fall time 

tTHL 

4.5 



6 

15 


19 

ns 

Propagation time 

(L-H) 

tPLH 

4.5 



8 

20 


25 

ns 

Propagation time 

(H-*L) 

tPHL 

4.5 



12 

20 


25 

ns 

3-state propagation time 

(H-Z) 

tPHZ 

4.5 

Rl= ikn 


14 

25 


31 

ns 

3-State propagation time 

(L-Z) 

tPLZ 

4.5 

Rl= 1 kn 


14 

25 


31 

ns 

3-state propagation time 

(Z^H) 

tpZH 

4.5 

Rl= IkH 


10 

20 


25 

ns 

3-State propagation time 

(Z^L) 

tpZL 

4.5 

RL=lkn 


14 

25 


31 

ns 


• Switching Time Measuring Circuit and Waveforms 
(1 ] tTLH, tTHL, tPLH, tPHL 

1. Measuring Circuit 2. Waveforms 
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MN74HC4520/MN74HC4520S 


High-Speed CMOS Logic MN74HC Series 


MN74HC4520/MN74HC4520S 


Dual Binary Up Counter 


■ Description 

MN74HC4520/MN74HC4520S contain independent dual 4-bit 
binary up counters. 

It is counted by the rise of CLK, when CLK is “H” and counted by 
the fall of CLK, when CLK is “L”. When clear input is “H”, it 
clears the counter regardless of clock and all outputs (O0~Q3) is 
“L”, 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 


■ Truth Table 


CLK 

CLK 

CLR 

Mode 

X 

X 

H 

All outputs are low 

j 

H 

L 

Counter Advances 

L 


L 

Counter Advances 


X 

L 

No Change 

X 

y 

L 

No Change 

jT 

L 

L 

No Change 

H 


L 

No Change 


Note: 

1. X: Either HIGH or LOW; it doesn’t matter 

2. "X.: The fall of clock from “H” to “L” 

Z.jf : The rise of clock from “L” to “H” 


■ Logic Diagram 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4520/MN74HC4520S 


■ Absolute Maximum Ratings 


Parameter 

Symbol 

Rating 

Unit 

Supply voltage 

Vcc 

-0.5~+7.0 

V 

Input/output voltage 

Vi, Vo 

-0.5~Vcc+0.5 

V 

Input protection diode current 

IlK 

±20 

mA 

Output parasitic diode current 

loK 

±20 

mA 

Output current 

lo 

±25 

mA 

Supply current 

Icc, Ignd 

±50 

mA 

Storage temperature range 

Tstg 

-65~±150 

“C 

Power 

dissipation 

MN74HC4520 

Ta=-40~ + 60“C 

Pd 

400 

mW 

Ta=+60~+85”C 

Decrease to 200mW at the rate of 8mW/°C 

MN74HC4520S 

Ta=-40~ + 60‘’C 

Pd 

275 

mW 

Ta=+60~ + 85'’C 

Decrease to 200mW at the rate of 3.8mW/°C 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operating supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

o 

> 

> 


0—Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

“C 



2.0 

0~1000 

ns 

Input rise and fall time 

tr, tf 

4.5 

0~500 

ns 



6.0 

0-400 

ns 


■ DC Characteristics (GND=OV) 




Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta = 25“C 

Ta=-40 

~+85“C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

M 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VoH 

6.0 

or 

-20.0 

M 

5.9 

6.0 


5.9 


V 



4.5 

ViH 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

M 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

M 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

M 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi = Vcc or GND 



±0.1 


±1.0 

M 

Quiescent supply current 

Icc 

6.0 

Vi=Vcc or GND, Io=0 



8.0 


80.0 

M 
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High-Speed CMOS Logic MN74HC Series _ 

■ AC Characteristics (GND=0V, input transition time S6ns, Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature | 

Unit 

Ta=25‘C 

Ta=-40~+85C 

min. 

typ. 

max. 

min. 

max. 

Output rise time 

tTLH 

2.0 

4.5 

6.0 



8 

75 

15 

13 


95 

19 

16 

ns 

Output fall time 

tTHL 

2.0 

4.5 

6.0 



6 

75 

15 

13 


95 

19 

16 

ns 

Propagation time 

CLK,CLK->Qo(L-H) 

tPLH 

2.0 

4.5 

6.0 




175 

35 

30 


220 

44 

37 

ns 

Propagation time 
CLK-CLK-Qo (H-L) 

tPHL 

2.0 

4.5 

6.0 




175 

35 

30 


220 

44 

37 

ns 

Propagation time 

CLK, CLK->Q3(L-H) 

tPLH 

2.0 

4.5 

6.0 




250 

50 

43 


315 

63 

54 

ns 

Propagation time 

CLK, CLK-*Q3(H-«L) 

tPHL 

2.0 

4.5 

6.0 




250 

50 

43 


315 

63 

54 

ns 

Propagation time 

CLR-Q 3 (H^L) 

tPHL. 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

Low level 

Minimum pulse width 
CLK 

tWL 

2.0 

4.5 

6.0 




100 

20 

17 


125 

25 

21 

ns 

High level 

Minimum pulse width 

cTk 

tWH 

2.0 

4.5 

6.0 




100 

20 

17 


125 

25 

21 

ns 

Minimum pulse width 

CLR 

tWCD 

2.0 

4.5 

6.0 




150 

30 

26 


190 

38 

33 

ns 

Minimum Set-up time 

CLK-h-CLK 

tsu 

2.0 

4.5 

6.0 




75 

15 

13 


95 

19 

16 

ns 

Minimum Set-up time 

CLK — CLK 

tsu 

2.0 

4.5 

6.0 




50 

10 

9 


65 

13 

11 

ns 

Minimum recovery time 

trem 

2.0 

4.5 

6.0 




75 

15 

13 


95 

19 

16 

ns 

Maximum clock frequency 

fmax 

2.0 

4.5 

6.0 


6 

30 

35 



4 

24 

28 


MHz 
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High-Speed CMOS Logic MN74HC Series 


MN74HC4520/MN74HC4520S 


• Switching Time Measuring Circuit and Waveforms 
1. Measuring Circuit 



2. Waveforms 


CLK 

(CLK = L) 


CLK = H) 
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High-Speed CMOS Logic MN74HC Series mn 74 hc 4 oio 4 /mn 74 hc 4 oio 4 s 

MN74HC40104/MN74HC40104S 

4-Bit TRI-STATE Bidirectional Universal Shift Register 


■ Description 

MN74HC40104/MN74HC40104S are 4-bit 3-state bidirectional 
shift registers with parallel inputs, parallel outputs, right-shift and 
left-shift serial inputs, and operational mode control inputs. 
Large current output makes possible high-speed operation for 
driving a large capacity busline. 

For sysnchronized-parallel loads, 4-bit data are added to the 
parallel input, when both mode control inputs (SO and SI) are 
HIGH. 

Data are loaded to the respective flip-flops, and are transferred to 
the outut on the positive going edge of the clock pulse. 

The serial-shift function can be stopped between parallel loads. 
The right shift functions (when mode-control input SO is HIGH 
and SI is LOW) when there is synchronization to the rise of the 
clock pulse. 

When SO is LOW and SI is HIGH, the left shift functions as a 
result of insertion of new data to the left-shift serial input. 

When SO is LOW and SI is LOW, all outputs become LOW 
regardless of the clock pulse. 

When enable input is LOW, all outputs become high impedance. 
Adoption of a silicon gate CMOS process has made possible low 
power dissipation, high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 


■ Truth Table 



Note: 

L_/~: Data input is transferred to output on the positive-going edge 
from LOW to HIGH of the clock 

2. X: Either HIGH or LOW; it doesn’t matter 

3. Hi-Z: High impedance 

Panasonic 
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High-Speed CMOS Logic MN74HC Series 


MN74HC40104/MN74HC40104S 



Supply voltage 


Vcc 


-0.5~+7.0 


Input/output voltage 


V,, Vo 


-0.5~Vcc+0.5 


Input protection diode current 


IlK 


±20 


Output parasitic diode current 


±20 


Output current 


lo 


±35 


Supply current 


Icc» Ignd 


±70 


Storage temperature range 


Tstg 


-65~±150 


Power 

dissipation 


MN74HC40104 


MN74HC40104S 


Ta=-40~+60X 


400 


Ta=+60~85°C 


Decrease to 200m Watt the rate of 8mW/°C 


Ta+-40~+60°C 


Ta=+60~+85°C 


Pd 


275 


mW 


Decrease to 200m Watt the rate of 3.8mW/°C 


mW 


M Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operation supply voltage 

Vcc 


1.4~6.0 

V 

Input/output voltage 

o 

> 

> 


0~Vcc 

V 

Operating temperature range 

Ta 


-40~±85 

°c 



2.0 

0-1000 


Input nse and fall time 

tr, tf 

4.5 

0-500 

ns 



6.0 

0-400 
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High-Speed CMOS Logic MN74HC Series 


MN74HC40104/MN74HC40104S 


■ DC Characteristics (GIMD=OV) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Vi 

lo 


Ta=25°C 

II 

1 

o 

~±85°C 

Unit 

min. 

typ. 

max. 

min. 

max. 



2.0 




1.5 



1.5 



Input HIGH voltage 

ViH 

4.5 




3.15 



3.15 


V 



6.0 




4.2 



4.2 





2.0 






0.3 


0.3 


Input LOW voltage 

ViL 

4.5 






0.9 


0.9 

V 



6.0 






1.2 


1.2 




2.0 


-20.0 

(jlA 

1.9 

2.0 


1.9 





4.5 

ViH 

-20.0 

(xA 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 

6.0 

or 

-20.0 

fxA 

5.9 

6.0 


5.9 


V 



4.5 

ViL 

-4.0 

mA 

3.86 



3.76 





6.0 


-5.2 

mA 

5.36 



5.26 





2.0 


20.0 

fiA 


0.0 

0.1 


0.1 




4.5 

ViH 

20.0 

fxA 


0.0 

0.1 


0.1 


Output LOW voltage 

VoL 

6.0 

or 

20.0 

fxA 


0.0 

0.1 


0.1 

V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 




6.0 


5.2 

mA 



0.32 


0.37 


Input current 

II 

6.0 

Vi=Vcc or GND 



±0.1 


±1.0 

fiA 

3-state output off state 
current 

i-oz 

6.0 

Vi= 

=ViH or ViL 

Vqc or GND 



±0.5 


±5.0 

fiA 

Quiescent supply current 

Icc 

6.0 

< 

II 

n 

or GND, Io=0 



8.0 


80.0 

fxA 


■ AC Characteristics (GND=0V, Input transistion tiem ^6ns^ Cl=50pF) 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

Temperature 

Unit 

Ta=25°C 

o 

1 

II 

H 

~±85X 

min. 

typ. 

max. 

min. 

max. 







75 




Output rise time 





8 

15 


mm 

ns 







13 






















mm 

ns 



















190 








30 


38 

ns 







26 


33 










190 








30 


38 

ns 







26 


33 






















propagation time 



RL=lKO 






ns 















HjHH 
















propagation time 








44 

ns 



miQQiiii 


■ 

■1 



37 










190 


3-stage 










propagation time 



RL=lKn 





38 

ns 

(Z-^H) 




■ 

■1 



33 
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High-Speed CMOS Logic MN74HC Series 


MN74HC40104/MN74HC40104S 


■ AC Characteristics (GND^OV, Input transistion tiem ^6ns, Cl=50pF) 






Temperature 


Parameter 

Symbol 

Vcc 

(V) 

Test Conditions 

1 Ta=25°C 

o 

1 

II 

~-l-85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 


3-stage 


2.0 




150 


190 


propagation time 

tzL 

4.5 

RL=lKa 



30 


38 

ns 

(Z-^L) 


6.0 




26 


33 




2.0 




100 


125 


Minimum pulse width 
CLK 

tw 

4.5 




20 


25 

ns 



6.0 




17 


21 




2.0 




100 


125 


Minimum Set-up time 

tsu 

4.5 




20 


25 

ns 



6.0 




17 


21 




2.0 



— 

0 


0 


Minimum Hold time 

th 

4.5 



— 

0 


0 

ns 



6.0 



— 

0 


0 




2.0 




125 


155 


Minimum recovery time 

frem 

4.5 




25 


31 

ns 



6.0 




21 


26 




2.0 


6 



4 



Maximum clock 
frequency 

fmax 

4.5 


30 



24 


MHz 



6.0 


35 



28 




1. Measuring Circuit (tpLH.tpuL) 
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High-Speed CMOS Logic MN74HC Series 


MN74HC40104/MN74HC40104S 














High-Speed CMOS Logic MN74HC Series mn 74 hct 40104 /mn 74 hct 40104 S 

MN74HCT40104/MN74HCT40104S 

4-Bit TRI-STATE Bidirectional Universal Shift Register (TTL Input) 


■ Description 

MN74HCT40104/MN74HCT40104S are TTL input level 4-bit 
3-state bidirectional shift registers with parallel inputs, parallel 
outputs, right-shift and left-shift serial inputs, and operational 
mode-control inputs. 

Large current output makes possible for driving a large capacity 
bus line. 

For synchronized-parallel loads, 4-bit data are added to the 
parallel input, when both mode control inputs (SO and SI) are 
HIGH. 

Data are loaded to the respective flip-flops, and are transferred to 
the output at the positive going edge of the clock pulse. 

The serial-shift function can be stopped between parallel loads. 
The right shift functions (when mode-control input SO is HIGH 
and SI is LOW) when there is synchronization to the rise of the 
clock pulse. 

Whe SO is LOW and SI is HIGH, the left shift functions as result 
of insertion of new data to the left-shift serial input. 

When SO is LOW and SI is LOW, all outputs become LOW 
regardless of the clock pulse. 

When the enable input is LOW, all outputs become high 
impedance. 

Adoption of a silicon gate CMOS process has made possible low 
power dissipation, high noise margin equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vcc and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 


■ Truth Table 



Note: 

Data input is transferred to output on the positive-going edge 
from LOW to HIGH of the clock 

2. X: Either HIGH or LOW; it doesn’t matter. 

3. Hi-Z: High impedance 
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Parameter 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5~+7.0 


Input/output voltage 


Vi, Vo 


-0.5~Vcc+0.5 


Input protection diode current 


IlK 


±20 


Output parasitic diode current 


loK 


±20 


Output current 


lo 


±35 


Supply current 


Icc. Ignd 


±70 


Storage temperature range 


Tstg 


-65~±150 


Power 

dissipation 


MN74HCT40104 


MN74HCT40104S 


Ta=-40~±60°C 


Ta=±60~85°C 


Pd 


400 


Decrease to 200m Watt the rate of 8mW/°C 


Ta±-40~±60°C 


Ta=±60~±85X 


Pd 


275 


Decrease to 200m Watt the rate of 3.8mW/°C 


mW 


mW 


■ Operating Conditions 


Parameter 

Symbol 

Vcc(V) 

Rating 

Unit 

Operation supply voltage 

Vcc 


4.5-5.5 

V 

Input/output voltage 

Vi, Vo 


0—Vcc 

V 

Operating temperature range 

Ta 


-40-±85 

°C 

Input rise and fall time 

tr, tf 

4.5 

0-500 

ns 
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High-Speed CMOS Logic MN74HC Series 


MN74HCT40104/MN74HCT40104S 


■ DC Characteristics (GND=0V) 




!- 

Vcc 

(V) 

Test Conditions 

Temperature 


Parameter 

Symbol 

Vi 

lo 


Ta=25°C 

1 

II 

~±85°C 

Unit 



Unit 

min. 

typ. 

max. 

min. 

max. 




4.5 










Input HIGH voltage 

ViH 

1 

5.5 




2.0 



2.0 


V 



4.5 










Input LOW voltage 

ViL 

1 

5.5 






0.8 


0.8 

V 



4.5 

VlH 

-20.0 

M 

4.4 

4.5 


4.4 



Output HIGH voltage 

VOH 


or 








V 



4.5 

V,L 

-4.0 

mA 

3.8 6 



3.76 





4.5 

V,H 

20.0 

fjiA 


0.0 

0.1 


0.1 


Output HIGH voltage 

VoL 


or 








V 



4.5 

ViL 

4.0 

mA 



0.32 


0.37 


Input current 

II 

5.5 

1 V,=Vcc or GND 



±0.1 


±1.0 

/xA 

3-state output off state 
current 

I«z 

5.5 

Vi= 

Vo=' 

=V,H or ViL 1 

Vcc or GND ^ 



±0.5 


±5.0 

/xA 

Quiescent supply current 

Icc 

5.5 

VI=Vcc 

or GND, Io=0 



8.0 


80.0 

/xA 


M AC Characteristics (GiMD=0V, Input transistion tiem ^6ns, Cl=50pF) 




Vcc 

(V) 


Temperature 


Parameter 

Symbol 

Test Conditions 

Ta=25°C 

II 

1 

o 

~±85°C 

Unit 




min. 

typ. 

max. 

min. 

max. 


Output rise time 

txLH 

4.5 



8 

15 


19 

ns 

Output fall time 

tjHL 

4.5 



6 

15 


19 

ns 

Propagation time 

CLK-^Q 

(L->H) 

tpLH 

4.5 




30 


38 

ns 

Propagation time 

CLK->Q 

(H->L) 

tpHL 

4.5 




30 


38 

ns 

3-stage 

propagation time 
(H^Z) 

tHZ 

4.5 

RL=lKn 



35 


44 

ns 

3-stage 

propagation time 
(L-^Z) 

tpz 

4.5 

RL=1KD 



35 


44 

ns 

3-stage 

propagation time 
(Z-^H) 

tzH 

4.5 

RL=1KD 



30 


38 

ns 

3-stage 

propagation time 
(Z-^L) 

tzL 

4.5 

RL=lKn 



30 


38 

ns 


— 447 — 


Panasonic 












High-Speed CMOS Logic MN74HC Series 


MN74HCT40104/MN74Ha40104S 


■ AC Characteristics (GND=0V, Input transistion tiem ^6ns, Cl=50pF) 
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